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PREFACE 



This book is intended primarily for persons who work directly with young 
children— parents and teachers. I have tried to stay within the realm of set- 
ting in and around hom^^ and eariy childhood centers in the United States 
. and Canada. ' 

In teaching, knowledge of both what and how you are doing is important- 
If science awareness is yours, you will never be caught with nothing to do with 
chUdren. Science is all arcxind us. wherever we are. Thus, this book is designed 
to lielp both children and adults develop conceptualizations about science for 
a changing world and new children. 

A further intent of this book is to keep the individual child in focus and 
intact despite the literary difficulties with nonsexist pronoun use in the singu> 
lar form. I will use a few extra words to establish "her" or "hinTas^ijually 

unique. ' ^ i 

Some of this material was developed in responset^ta-Very special assign- 
ment, working with the Enahler Model sponswjcd^by Planned Variation. I ac- 
knowledge with thanks the Office of Chil^LDevelopment s sponsorship and the 
telp of the Head Start families and staff persons who enabled the Enabler. . 

The scientific advise of my husband, John, a microbiologist,^ bas^ been 
great. His personalsppi^rt has been magnificent. My daughters Susan, Eva. 
and Reenee gave-T^eas freely, and. having participated iti these activities long 
before memory serves, helped more than they know. Thank you. family. 

Bess-Gene Holt 
Ames. Iowa 
March 1977 
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2 SaENCE EDUCATION IN EARLY CHILDHOOD 



lfa chMtstokeepalivehisinbomsenseof-ix<onder. . . he needs the companion- 
ship of at least one adub who can share it. rediscovering with him thejov, excite- 
ment and mystery of the world we lii-e in. (Carson 1965, p. 45) " 

What you wonder about is what you know— as well as the other way around 
With young children, science is continuous wondering, finding out, knowing. 
Science is thinking and doing and making the two go together. The raw mate- 
T;!iu° of science afre all around, at home, in the yard, and in early 

childhood and primary centers and schools. Science for young children fs 
catching an msect in a jar. watching it, and feeling the importance of letting it 
go. It IS playing in dishwater with a measuring cup. It is wearing a coat in 
winter and considering why it is warmer that way. It is seeing how crabs and 
spidere are alike. Most children discover the materials skUlfUlly. Most are de- 
lighted participants in the events. Making a science experience out of a find or 
happening may require the sensitivity and hard work of an adult 



YOU ARE IMPORTANT 

"At least one adult . . -"—you. You are parents. You are child care workers 
You are students. You are professors. You and I are all the grown-up persons 
who willingly accept responsibility for the education of young children You 
become and you are teachers. You are important because you are yourselves 
and because you extend yourselves to add enrichmsnt, knowledge and 
strength to the lives of children. You,p«jeably use and keep in mind a cur- 
nculum.J!ome account oft|}ft*jqSenences you want children to have for rea- 
sons you may ormajMKjTwrite down as educatiorial goals, objectives, or out- 
comes^^hnost-SlT of you will include some specified aims concerning science 
^Sitfeation. I agree with you. Science should be well represented in your plan- 
ning. I ;oin you in sharing hiere some ways of doing so. 

You include science because your experience— education, culture, and 
maturity— tells you that children benefit by knowing the causesof and reasons 
for things that happen in the world. You know they need- to be able to seek 
answers and make sense out of what they find. You hope they also enjoy the 
phenomena-^the objects, events, and relationships— of the world. Youliope 
the mystery of possible truth just ahead brings excitement. You hope that 
Tvonderment feels good. Your part in all these science doings, learnings, and 
feelings is potent. Science education, like any other education, is at its best 
when It is individualized— that is, when you make it personal, well-matched 
wit h a child's unique learning style and interests, and when it is developmen- 
tally appropriate foraVrticular child's growing abilities. This means a lot of 
your energy has to go into planning it and setting it up to happen that way for 
.each child. 



// is the early childhood teachers challenge to fit the truth of the world into the 
chMs system of knowing it^ I am assuming you have already taken on this ^ 
challenge. , / 

CHIUHIEN ARE IMPORTANT .^^--^^ 

Herbert Zim once said , "Young children are more scientists than they are any- 
thing else." Children bring many attributes to science experiences. 

ChiidhrMi Air* TalMitod 

Children have abundant curiosity. Most are eager to explore, discover, learn, 
and create anew. Tlieir active bodies propel them into experience. Generally, 
children are alert to movement, sensitive to changes, intevested in variety and 
new things— some novelty as long as it is not overwhehning. They are keenly 
aware of what is going <hi in their immediate environments. If these sen- 
sitivities are not apparent, good teachers usually consider the first job is to 
bring ihem out, or about. Sometimes events in the province of science can help 
with that task, too. 

CMIdTMi Are Individuals 

Each individual child will ah^dy have developed some selective focus or 
interests. She or he will seek certain kinds of experience and ignore the 
possibilities for other kinds . He or she wUl be using an individual way of seek- 
ing. Some children plunge into whatever is the loudest and Eastest action 
available. Some will try the activity only later> after others have gone, or after 
others have been observed doing it. As a first reaction, some children touch, 
some smell, some ask questions of the teacher, some hide. A child is in the 
process of developing a preferred style of gathering, storing, and using infor- 
mation or of turning it off and tyning it out. Each child arrivesat an event with 
her or his own set of expectations, learned through prior experienc^. New 
experiences fit into a person's system in that persons way. Each child has in- 
dividual ways of learning through experience. 

JBhIldrMi Ar* LMmsrs 

One way to provide personal learning experiences for each individual is to 
start with the presumption that a child's own being is referent, baseline, and 
focal point. Children experience phenomena in relation to themselves. When 
two-year-old Stephanie learns " warm," it means warmer than her body feels. 
Stephanie s bathwater is warm to her touch; the October sun makes her cheek 
warm; the dog's fiir warms her bare feet. Temperature measurement, later, 
will be Celsius, or maybe still Fahrenheit, but first of all it is pure Stephanie. 

The greatest sources of early learning experiences are those closest to the 
child, of the child's own making, and directly related to Hct or his own self. 
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«v'iPMf>J ^*t'^°"'^^"Sgest some reorganization of science curriculum thinking based 
EDUC^N °" ^^^^ cpncept. A closely related idea is that learning experiences be planned 
to expand gradually along increasingly distant dimensions radiating from the 
_^ child s own self, immediate experiences, and developmental level. 

Children Do 

Another avenue to encourage personal learning is to involve each child di- 
rectly, actively, and immediately upon noting that child's interest Children 
appear to learn well what they do. Their physical contact with materials is a 
A J- I '"^^"'^ ^^^^ ^""'^^ guinea pig. They work the pulley. Wondering 
and tmdmg out means intense involvement in both doing and caring about 
phenomena of the worid. The most successftil-that is, remembered, handy, 
children ^ ^^'^^^ Participation.especiallyforyoung 

"Young" children are specified, since the primary interest here is basic 
science experiences for children before they are nine years old. Young children 
Mre participators. Donald Neumann emphasizes "sciencing" activities for this 
personalized involvement. 

Basically, children who are engaged in sciencing are given a chance ro observe and 
manipalate a variety of man-made and natural objects in ways that help them to 
recognize similarities, differences, and relationships among the objects and 
phenomena. They sniff look at. listen to. feel, pinch and if possible taste a variety 
of materials m order to dex'elop and extend their ability to make careful and accu- 
'''^'e observations. (Neumann 1972. pp. 137.138) 

Children Are Sensitive and Sensory 

Children experience through aU their senses, not only vision, hearing, touch, 
taste, and smell, but also kinesthetic sensing within the body. Feelings through 
which children experience also include sensations such as hunger, thirst, pain 
or aching, posture, balance, and sensing environmental temperature and the 
passage of diurnal (day-night) time. 

People figured out the importance of perception a long time ago. Sensory 
training has been a thrust of early childhood education for several hundred 
years. Sensory training has double meaning when we talk about science be- 
cause children find out about their worid through their senses, each mode 
making its own contribution. In addition, understanding one's own sensory 
mechanisms and expanding sense capabilities for awareness and alertness is 
part of science education. 

^ For example, four-year-old Christopher is listening to the radio. Maybe 
what he hears is louder than the radiator's hiss but softer than the diesel 
locomotive passing on the tracks outside. Maybe he hears a message: maybe he 
moves to the music; maybe he is annoyed or hurt by the static. He learns about 
• sounds as he hears. Chris can also learn about listening. How Joes the radio 
sound when he puts his hands over his ears? When he taps his ears lightly with 
his palms? What happens when he uncovers his ears and opens his mouth 
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wide, wider? If Chris turns his head first to one side, then the other, turns his 
back to the radio, then what? Chris is learning about how ears work with the 
rest of his body .^e can learn how he can change sounds- He may want to put 
his ear over an empty paper cup or a glass, or both, and hear what happens to 
the sounds. He may put the cup on th/e radio, to the wall, or on a table and listen 
into it and firpm it. He may try listening through a long tube such as a paper 
" roll. This may be the time to listen to the big conch shel 1 whisper and discover 
that it is channeled sound— not "the sea"— that is the mystery. Would he also 
be learning something about the radio? Of course. You do, not need to be an 
electronics expert to encourage him to get a lot out of listening. 

JiCIENCE IS iiiPORTANT 

This book is about teachers and children doing science. You are important. 
Children are important. Science is important. Science for young children has 
traditionally included experience with plants and gardening, animals, human 
growth, rocks, soil, weather, air, water, food chemistry, color phenomena, 
mirrors, magnets, and machines. We think basic science knowledge about our- 
selves and the world around us contributes greatly to the development of rea- 
soning and reasonable human beings. These learnings may also help us stay 
alive: survival is most certainly a basic condition of growth. 
\ Why plan science into the early childhood curriculum? For one thing, it is 
\ntirely appropriate. The study of the phenomena of the world is exactly com- 
patible with the nature of children. That is not so strange. Children are 
^ phenomena of the world, and natural ones at that. Scientifically speaking, 
hums^ are very much a part of the natural world; we affect the rest of the 
world isuid vice versa. We are a part of the scheme. We do not have a scheme all 
to ourselves or a separate set of rales. The current picture of the relations 
among objects, resources, and various forms of life, suggests some necessary 
and inmie^iate additions to the traditions of science education. I think chil- 
dren may need to know more, and I feel strongly that they need to kiiow some 
things differently. The attitudes toward the world and one's place within it 
form in the early Arears. 

Healthy self-concept development cart find strong support in the sharing 
of a reverence for lifev-all life. Children who appreciate and celebrate life have 
a healthy self-concept'^ithout the need to feel superior. Science is first of all a 
quest for understanding^f our own beings, of nature and our own part in it, 
and of natural change, winch includes growth of each child. 

Leariiing the limits orknowledge is an important facet of science, too, 
perhaps now more than eveivChildren should find out not only their own lim- 
itations, but those of any ano^ll adults. Scientists do not know everything. 
They cannot solve all problems^s. 

The contributions' of science experiences to the intellectual development 
of children has been emphasized fo^a long time, and increasingly so in recent 
years. The processes of science — investigating, discovering, experimenting. 
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sciFNCP defining, comparing, relating, inferring, classifying, convminicat- 

{=b^^T\ph ^ few—these are what the growth of the mind is all about. The 

\ {products of science, the knowns and the unknowns, are s^ 
cognition. Language expands along with understanding. Learning new words, 
(describing tasks, labeling, noting, and recording, all become necessary. Re- 
membering and classifying are most often verbal . Science^cti vities will prob- 
ably be increasingly verbal with age; communication of problems and so- 
lutions is an aspect o(most activities. However, pby'sically involved doing rcy 
'nainis the core ofsciince activities even in the most sophisticated laboratoi^ 
In addition to the self-appreciation already mentioned, further emotio^I 
strengthening and social development can result from science experi^ces. 
Specific feai;s can sometime^ be relieved with careful and controlled elimina- 
tion of feared objects and how they work. Children sometimes fe^ animals 
such as dogs, snakes, or insects. Sometimes they are frightened/^ machines 
' o which are unfamiliar, a record player for instance. Aw^ojm natural 
phenomena like thunder and lightning,, earthquakes, tm^do^^and hur- 
ricanes are feared by nearly everyone, but children alsox^an beSghtened by 
rain, fog, and night: The help, support, and attentiop^f aifaault who is not 
unduly afraid can include giving information and plannin&^^dual exposure 
and investigation, or givijig help in sensible coping wLrfi the environment. 
Teachers should give realistic support to feelings of camiort about dangerous 
aspects of any object. Science can relieve fears, bu^t also teaches cautions. 
Captions are based on knowledge and experience. They serve health and survi- 
val better than hysteria and disorganization ^ased on ignorance and lack of 
experience. • X =: 

Nathan Isaacs has described a less interise, perhaps, but nonetheless dis- 
turbing, upset. "Puzzlement 'is a state of disorientation and at-a-lossness" 
o ^ (1974, p. 95), He points out that youiigchildren have early ''proto-scientific"^ 
" ways of organizing what they know about the world. Events then happen 

which do not fit into their systems. 

But periodically something goes wrong; their proto-science is, after all, still very 
imperfect and in particular very untested. They are foo apt, suddenly to find them- 
selves helpless or hurt because some assumption or belief implicit or explicit, has 
collapsed on them. (2974, p. 94) 

Seeking answers and finding solutions can give the testing and perfecting that 
cadds confidence as well as knowledge. 

Science activities offer great opportunities for group projects. Many ex- 
periments are at least two-person jobs. Children often find they need each 
other's help. Sharing a discovery makes it even more exciting. Science topics 
give unique ways to aid social growth, too. Concepts of balance, harmony, 
cooperation, and interdependence can be found in any nature study. They 
should be emphasized. These are wa^s in which all forms of life coexist and 
support each other, naturally. It is an emphasis long overdue. 

Science is a way of life. Its products affect our lives at every turn. Our 
society and the world function very differently now from a few years ago be- 
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OMMfaf MdMi«la«ici4 thmgn. W« appmr to incorporMcil tii» pvmiwru 
•r iiliMn Manr MdHMtetrticKtly tikMi die pwwanwes. rn»bknMM>lvln( ««cli- 
■iHWW Mnlly tckMJlk. Co^iaii witli fediMilBf y nquirts a great dmi ol 
piiiMi w ill ii^ I <4»«c«t» tciwc* «A«c»iioii o« the tuiwtnioit that pacpic 
«^ tmimrmmd Kclwwtoty Uw wMh It bcttcr-HUMi maylw loamrr. 

g «p |ll> i^ it hi. Ditfoamwrim w faw A pio«>l>m «ol»t^ *» fan- Unglitofr 
a^piaiilM». |asiPMi>r ifcaurf ■ckiw* i» a pial wcrtii tcdring far yoymtf —id tar 
«MMr««. Pwi p l i i ' learw bcM wliat tliry mioy. Joy atao comas tteoufli the ac»- 
llwtk M|MK«i af afttwne. There is ^iet bca«*ty about graM iA the yukuL a bal- 
•tw»i Wilt. «r a hM's fcsthcr . There is c*pl0sl«« hcwiy ia saeiiv ^ 
hihigiiliiiiiti. fcwrt<o«tt«tf trees, or • fmupoldeer bapiag a few*. Tlkare is 
witww... etirriim. iM««thMlalaff )oy in wjuchiiif red MeaKj with yeOow to nahe 

araapL niihrTtiirr ti nr trr n 'ri'" -*t *'"ir'n'*'*~ff ''^ 

af fhthtwi— ' spirtt k impertant. 

Thaaeoarly heattty-scktic* csiMrienccs »tto farm a iiasis far nulurc iMcr- 
4»f tm adeHcc Mid io the arts. Ccnaialy they can contrite to* mfNia«ihle, 
•atisiyrfm growiiif -opand a tiir-«tyk that senr«« oncscil Mkd the world wwll A» 
rialo said. "All phiiosefdiy hcgitM in wonder." 



ISe ctcnrcr. anre ncnsihle. and hsfifMcr science kantinfs are, the more liMy 
4Ehildr«« mn to trndcruand. oqpe with. Mid caioy their lives in the world tn>- 
MMdlMfly and in the fomre- 1 aw M as a paehafr: ttndcrttand<(ipe^|oy. far 
today and taniorrow«-not In linear order. hiM as a circk. 
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GETTING IN TOUCH 
WITH SCIENCE: 

CHILDREN DO 
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MIIIIIIIIMTOUeNWITNtCIKMCti WHAT CMIUMim DO 



Ssfcm Mm thlnli fthout Uemchm$ faeOiock. In s comkkr Irarainp met hod»-^he 
ACtKHkt %irhkh brki« childmi and ftciencc tofrthcr. Thomt mrt thr doittft we 
want toencoiifi^^, tupfnrt^ tnncK and. if necesftary, pbn to teach db^y. 

Teachm worit hard to tiet up a magnrtiim display* to plan natiare waliu^ 
to learn and drmomtrale houarhcM chemistry. Their immediate wish for 
childrm is a simple request: Look at it. (Listen to it. Taste it. Touch it. Feel it. 
SmettiUWesay/ £Mft at itror "Looiial it^or*'^ 
to be not such a i^ple request. What do we ask of a chtkl with three short 
wofds? Fipire t presems some of the proceues 1^ 

she or he iutefacts w^h you« other chikfaen, and the Ejects and phenomena of 
Ike esnrkotimeni. Getting in touch with science imrolves a number of attri- 
btt^ Md activities in children. Some have atrmdy been discussed. Let us 
eaamine some of those hi|^i|^ed in rifurr i in a tittkr ipnmter deiail. siooe 
these are the processes whic h we want to \mrk^ aboi^ when we teach sc ience . 



Ijook 



Curiosity 
Interest 

Scanning , handlir<g. 

cryisiny 
Efibrt in budy and mind 
Exploration and quest 
Sensory selectivity, 

fittertng 




At 



invest^tng 
Attending* concentratiaf. 

w focused <>bsenring 
Shutting out ami 

%nortag other ^ 

of self and 



ngms I. We msie a tin^lr rv^mcst of cftntdbm Lmk At It 



Hmt lioclittdrm tsicoitiilcr inirmlisif^ but herttofort unknawn, evrnU in the 
fim fimt»fU€UtkmUy tomn active? mnd deeply imprllinc force, then how dues it 
iMrfc? WIm kappcm wvwn before thr object or subject or happetilng hat been 
foMid or llie altemioa diiected? 

Ctdidmi ex|rforr tint by cast tag themselves itnto tht enviromnent , by sen* 
•orjr tcasmfaif* 1^ finfcnng and handlings and bv roaminf or ciuising around. 
BelHivkirkisaniechikfaen which might becalled "mttessnesa "or'bofedom" 
or ''aimiesa activity" may actually be a kind of looitng about . A cruising child 
mm find aomettung . That may be horn you tell the difference between aim and 
atonleta, although after the fact . Children explore t>y running iheir hands over 
suriKesasthry pass. It is lefitry, vir ho hami?rs everything in reach consumly, 
but whose attention is not caught by the ihin^^ he feei«, who needs guidance. 
He needs to be taught, helped to explore, assured there are findings worth the 




It 



fdenitfving 
Describing 
Labrltr>g 

inlormi^ton storing 

information retriev tng 

Con^rif^ 

Ctassilyinf 

Repeat mg 

Varying 

Espenmenting 

Teeing 
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*1 €flbrt.Mor»teiierally.chtldi^ 

^orrngo fac •iu»diiif« but will be ttopp^ 
i§0tH cbftiisr in the textunr. 



CbiUren have many and «4rkd ways o( tapping into unknowns in their 
worlds This may even be some explanation for why some children seek dark 
l^bcet, enjoy ghost storks and science fiction, and are fsscinated by space 
travels dinosaurs^ and other little-known phenomena. Science is exfrforation. 
It begins and ends where !t began* dmilarly* with unknowns. Science is the 
onfoing disravety of new things^ ntfonnation we did not know, friaces we have 
not been, and relations we have mM understood or described. Science is. for 
the necessity of woitif to look for more unknowns. It is quest. 

lOJm: liorai. Rena and 1 are going exploring. 
Mom: Wlwrr? 
Ivua: I kncm. 

Mom: WhM do you mean? What is >xpioHnf * ? 
It/UE: Well. we1i just walk around somewhrrr and look, I fursa. 
MoM: Are you looking for ari3rtht«ig in particular? 
iirui fetajpwsfatO: No Mom. We arr edpiohr^! 



D. Bruce Gardner presents a concept of the cluld as an open system. 

pmM$ ^ ki^^ mfmm ikto^iiMii^ wi»rU, ^ti^ in choices of wkmt 

kmwiimmiwkmtkewitmoiptJIm, . . .Funkmt'^jMe$heckMaM%mfymctfwe 
m M mcmtwt or dtcumm-mmkmi cmpmcUy. Hot tm s^mAmg i4 deciskms mi m8 
kvek^fmmthtmmntekmmi^smMnmotordecu 

hotic 4t€ismms. AM t$m wt^ *^ ani damn the Ihst the cMd mcth^ ptiftkipmUs in 
4^mm ink i9 g whta, ^rntrng i/W vmri^ of ^dtem^tpms rnrnUMi to him, ke wit do 
with Ike jMiovy MMsr^ kr Idbs in fwn his woM. it97l, pp, 63^t 

In speaktof of children as "wondering." I mean thry are energetically select- 
ing and deciding. They are aetoi«ig in, narrowing down, sharpening. They de- 
ckk. They find. They focus* but not necessarily in that order. 

i^rances Hawkim. in Fke Logic of i4rtkm. elaborates on the importanoeof 
decisions in y^uag children's learning. Slie defines r the principle of choice'* 
as: 

ikai gpmm a rieh rnvm ^ nrnm i-wHh ope n ended "raw"' mmtm^-^ihkm cmn he 
em L mm w^ e d aW tmsted to tnke a toy pnet in the design of theie own hmmmg. Mi 
thot mrtl dm emc o m em§ e m e nt mmd trust tkry cmn lenm weH, (i969, p. 41 



We haw heard a lot lately irfiottt discowetir . It meansch^ 
settle and MtesHi to sooMtNng macovefed or made obvious to them by their 
own iaicreslsoractiwMesaHad by thefr own selectivity. Oiacovcty is tlsr residt 
ofachiiJmaHBgaclMike>aconMnitmetgofhisorlierseiises>bo<^ 
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tal cgnocntnilkMi to stay right at this scenr for a while. The moment may be 13 
wry brief or very long. But it i« there, and it is exhilarating. ^ook at tr 

Apart of discovery is the feeling of elation. "Aha! Here it is!" Discovery isa 
foQC«ttomper^aceye*widener. It is for shouting "I found it! I found it!" That is 
whta people explofe for when they are expfenng. It is what people observe for 
when they arc investigating. It is what people test for when they are experi* 
iiiCfiling. Oiscovety feets good even to adults, as this scientist explains: 

doH^ikmmhtmf other peapkffttthriSs in tiff, ' says one oi^standing physicist, 
**hui to mm the biatst tkriU is seeing u new effect for the first time. It may happen 
omh ome or twice s year, but it's worth oM the drudgery that precedes it It's Uke 
shovetimgdirt in a gqldfidd and suddenly twning up a nugget. When this happens, 
ii spoils you mrtd you'll never settle for less/' (BeUo 1962. p. 81) 

Figure 1 shows discovery in three places. Each time I see it as a happening, 
an event, a transaction of the child's selective sensing and deciding, with the 
envinmnient. Each time discovery emerges from wonder to form a link with 
other processes which are, in turn, transactions. Each time discovery is cre- 
ative and fresh. It feels exciting and can impel a child to look again, to stay and 
iMrn. to do more. 



Science is being pursued when 18 month-old Tony pokes his fmger into the 
grid work of the air duct because the hole is there. But science is even muf€^ Jt is 
wanting to know badly enough to work hard at rinding out. When Janet 
aqukros along on her stomach through the tall grass, ignoring the stubble 
scratches, pushing and puffingTto find out what just went "pip" down there-- 
that is science. 

Science activities seek definitaom and expbnations. Exploration of the 
ol^eft or event wlricjh has been singled out is investigation. Investigating 
aataas concentrated boking, listening, and manipulatit^. It may also mean 
addi^ questions. It is exploratory behavior with the limits defined 1^ the 
atkctkm which has taken place. 



Sdcncc involves aware, fectoed observation. Zeroing in b a povirerful tnvesti* 
^^011 skill. It means chitdrm must concentrate, sharpen their pertinent 
•sMea. ai^ ignore what is irrelevant or noise.** CNidnm may not only shut 
Ml other happenings and c4>jjects in the environment but also may ignore 
Innusifnals of their own necdbw}iukhw<^^ attention and 

tkiie. llMsy attend to and focus on the spectfic activity or object, intently ob- 
ser* in§ and learasag. It may be the leacl^spb to keep the rest of the world at 
barf far a few motncnts md let observation happen. The temcher pmiects the 
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One of the precious provisions a teacher caii make is time. A child needs 
enough time to examine carefully all over and around the surfaces of a piece of 
gnuiite. A child needs a long turn, or pdany turns, to see, smell, and feel the 
sticky budding hickory leaves. Observing with several senses should be en- 
couraged. Seeing and feeitng take niore time than either would alone. A 
teacher who intently observe«ir an observing child can be helping a great deal. 
Feelingtfi^ adult's attention and approval encoi*ragcs a child to continue the 
I6ctivity. Sometimes a smile, a nod. or a comment from you is needed to insure 
thmt a particular child will cmtinue observing. Your attentions may distract 
others. Your judgement is good; you can tell the difference. 

Do not be miskd by thinking that young children have short attention 
spans* For years, ttrachers and researchers were guided by a ration that (bere 
was a development of attention span, where the age-related increases in time 
of concentration were seen as the factor. Of course developmental level mat- 
ters, but other things do. too. The child's individual tempo, whether more 
"impulsive" or more "reflective." for instance, is being shown to characterize 
individual style in attention. How Iwig a child plays in the water or manipu- 
lates a balancir^ rig depends also on the appeal of the activity. Does the child 
like balancing rigs? The "stimulus properties" <rf the object, in ctmbtnatiim 
wiih the ipuiividual child who perceives them» figure into the scheme. It depends 
on all of the background of experkMnces the child brings to the moment. It 
depends on how a person is feeling at the time, maybe happy, maybe cranky, 
maybe too upset to wait for the balancing to take place* It also depends on 
what else \s happening in the situation. If three fire engines roar by under the 
window. s:hances are that even the most reflecti%- four-year-old would no 
longer he pbying in the water. However, two-year nolds Evelyn and Tom, both 
of whom adore water, might still be sloshing away— or if one of them rushed to 
the window, which one vrauM it be? The combination of many factors de- 
scribes attention, how it is attracted, and how long it is held. 

£xpk>ratory behaviors in general are likely to be :»tylistic. personal, dif- 
ferent by individuals as well as possibly by culture, sex. situation, and. cer- 
tainly, developmental level. The growth rates of all of the contributing body 
mechanisms and skills are individual, too (McCall I974». Your awareness of 
these personal characteristics in children can help you maximize their oppor- 
tunities for paying attention to phenomena and for teaming to oOserve car^ 
fully without hurry. 



1 yyil 



There is a lot of knowledge in the %wirki. A child's job is to grow up learning a 
souJi portioo of it. hopefully that part which is nwst useful to him or her and 
the world. Ccncnlly. teachers worry about children not absorbing those bits 
of infermation which have been picked out for xhtm. Science does mclude 
learning £Krts» that is. leaintng sometlung thai others already know. It isosie of 
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llfe't big jobs, and young children usually accept it with good grace Children 
IIMiy find it easier when the reasons make sense because their own activities 
tdtlKcm so, when their own pciiing and looking uncover information or create 
liic need f(M- it. Teachers can help by making it lively and keeping activities 
moving. Otherwise* other people s facts can be the dullest things in the day . We 
can train children from a very early age to hate learning by imposing our facts 
on them* even when we mean well, when we know thev must learn. 

Eventually, science becomes a set of adult concepts phrased in adult 
words. There is no great rush. Concepts and words can come gradually or as a 
social accompaniment to the child's own involved activities. His or her own 
discoveries at every step of the way are real and true. They are not contrived or 
predetermined fact*leaming sessions. They are not "lessons." Information 
first emerges because the child and the earth get together. If that one adult is 
around to share the moment, arfie or he can also provide the vocabulary for 
discussion. Then, the discussion adds a way for a child to handle and re- 
member an experience, therefore to re-«xpertence. Later it will form the basis 
for organizing and recording experiences. 

ChMrM tort aiid Classify Infornuition 

People acquire many bits of information. Many separate pieces of knowledge 
coOld be hard to mat^ge and could lead toconfusion and forgetting. Children 
manage by putting pieces of information togetiter. They compare experiences 
for likenesses and differences. They put those together that go ' • »«her. They 
organiie their thinking, their mind storage, and their r^me ^^ri.ig. A great 
deal of work has been done to learn about children's cbssification behavior. 
See. for instance. Irving Sigel s article (1972). It appears that children group 
axid classify information at young ages and with increasing adeptness as they 
develop. Classifying the objects and phenomena of the world as you encounter 
them is very much a part of science. 

Margaret Mclntyre has been writing a series of voiumn* in the journal 
Scimct ap%d ChiUrm in which she discusses early childhood science educa- 
tioa. Jlecentlyl, she re\'iewed some research on classifying behavior in pre- 
schoolers (1975b). The findings suggested that adults can be helpful, that giv- 
11^ mbat or nonverbal training can faciliu^e grouping. "The making of 
classiScatJons by a child requires that he have a criterion by which to group 
aadremeHiber while he discrim f nates among c^ject s Cor the purpose of group* 
taj|r< 1975b. p. 30). We know that youi% children also use their own labels, 
rvtn their own made-up words. And very often, preschodi children do not or 
«:siinoC vertMlly label a group at all. but will still group obiects in a particubr 
twy that makes sense to them and to open-minded adults. Adults can suggest 
the l^?ords. or the widely accepted classifiutkms. and still leave room to en- 
CQursfe »he idiosyncratic* unusual ones or developmental cmes. 

Children like to collect tbifi^s; A collection is a groupings a way of classify^ 
ta^ loo. A teacher, pnefKlrinK sotne kindergarten' children for a nature walk. 
hMdscachcldbf a plastic bag. What do you think the children would do with 
the bagif the teacher did not say a word? 
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The Findings of science, knowing that dirt mixed with water makes mud» form 
the basis for a search for further knowledge. What if I mix sand with water? 
Dirt with red paint? If 1 mix dirt and red paint and plant a bean in it . will I get a 
red bean? Science is seeking causes and being as sure as you can be that you 
have the right one. It is more than watching it happen.although that isan early 
step. The process also includes wondering why it happened and trying it out to 
see if it will happen again. Repeating an action is an important scientific step. 
Scientists and infants in their cribs know that. Repetition is very important to 
young children. No adult has ever found out how often is often enough, except 
through an individual child doing the repeating to his or her own satisfaction. 
Comparing the results of the first time and the second time is the next opera- 
tion. 

ChlMrm Compaq 

Comparison is a significant procedure in any scientific process. It is a special 
kind of obser\'ation. Comparing means examining two or more experiences 
and thinking about their properties in relation to each other. It is a way of 
analyzing. Scientific analysis always involves comparing. Even very young 
children can define similarities and diff^nces. At first, things are mostly 
either alike or different. When a child attends to details and gn vs in abilities 
that aid observation, she or he also begins to see differences in degree. 
"We-l-M-l," says eight-year-old Bertie thoughtfully about a red apple and a 
yellow apple, "in some ways they're different— but in some V/ays they are the 
same." She can name some of the ways, and begin to tell you that some seem 
more important than others. 

Comparison may need memory, if the first instance is gone or must go to 
make way for lit second. If Barton is painting, and mixes yellcw paint and 
blue paint on his paper, he can still compare the resulting green with the blue 
and yellow in separate jars near his work space. If, however, he pours th^ blue 
into the yellow, he will need to retain the irpage or information of the original 
colors in his own mental structure in order to make the comparison. Since the 
latter seems a more difficult operation, teachers can help visual comr^rison 
activities by providing the two samples at the same time when possioie. 

It has also been pointed out that often comparisons in some senses, liter- 
ally, are easier than others. Vision and touch can provide for experiencing two 
or nnore instances at the same time. Gerta can compare the temperature of a 
glass of ice water and a glass of warm water by sticking a finger in each one 
simultaneously. Lonnie. who is listening to birds calling, must remember the 
first sound while he waits for a second call, then decide how the first compares 
with the second. Is it the same bird? Another bird answering? A different kind 
€>f bird? It is much more complicated. 

The same problem of comparison through a sequence of events is likely for 
^ tastes and smells, and for IniEzes. hefts, tilts, jolts, and other inner body expe- 
riences. !t wwild seem especially important, then, that children be able to 
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repeat them at their own pace. They should be allowed to resample both or all 

' " »o oi-der to make comparisons 

possible. Teachers doing a tasting comparison could include plans forjepeat- 
^f^^' of everyone in the group getting just one,taste^of each sub- 

stance. Even a mouth-swishing with water in between tastes would help— that 
is what the profe«ionals do. (Tastes of differehilcinds are perceived tJu^ugh 
--'J. u l tongue. Part of strong "taste" sensations of some kinds 

are actually smelled teaming to make these f.ne distinctions of taste, toiicli 
and smell .s a Jong, delicate process. Young children are j»st beginning, 
o.rili'^li w H^*^?*" from the "smelling jars" may aid com- 
parison of odors. I recently saw a collection of jars containing powdered cin- 
namon, garlic powder, powdered laundry detergent, chopped hay. dried 
mint leaves, oregano, and perfumed bath salts. It was an interesting array- 

ch/lJ Tk! ^''PfT""' ^"'"T*' ^ "^^'^^ P**«^ from child to 

t^fJ^iTa ^IT"" °^ ^ f "T*^* ■^""^''^ '^"^ conglomerate. 

Just as children need to sample phenomena one at a time, and at their own 
rate^ they also need relief from stimulation. Then they can be ready for more 
Teachers taking on the basically important task of enriching sensory judg- 
mentsneed to plan for the time, space, and freshness that such comparisons 

CMtdrmi Vary th* Condftlons 

Vaiying the condition* is a sophisticated exper imental proctdure. Many chil- 
dren will thinkj>f domg it anyway. Some will need help, or at least sanction- 
ycs. it IS all nght to water the bean with red paint. Gaahead. Try it. Feel free 
Varying is based on comparison and. often, on having repeated the instance. 

Try It again leads into "Try it another way." If it seems appropriate, suggest 
It to a child whodoes not think of it or does not have the nerve to ask. When the 
vwiatKin IS deliberate the child knows something already about the original 
o>ndiUons. or the usual conditions, anc' plays with them. What would happen 

ft,r Li . TT* - . " ^»'*»'"y Experimemal variations are purpose- 
lul and playful, exacting and exciting, knowing and unknowing. 

CMMntn Play and Cr«at« ' ^ ' 

Dow this list of children's learning methods begin to sound more and more I ike . 
^l^lTJ^ included under discussions of play? A number of people 
ZI'.TS! «*P»oration and pl»y for years. Some feel these are «iif- 

' 2!f «Jl!*''L*?"t. **** of animals, human and other- 

**i;rH:tion is academic but Imriguing. I amemphasiiing 
Itepiayful. open and especially creative aspects of early scientific experi* 
st^fXe'oproent matches brilliantly with open, pbyful 
^S^^^^l- ^'"*'r™ environments which encLige 

tneae activities. You do. you learn, you know. Early childhood science experi- 
eramay not be pbying In the adult world of distinctions, but they canbe 
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David Hawkins has spoken and written of the "messing about" phase in^ 
science. In this playful part of science work, he means that children shpizkW^e 
giv^n plenty of time and opportunities to get acquainted with phenpmena in 
children's own way?. He suggests this could be a remedial si>p with older 
persons. Older children and more sophisticated science build on this basic 
mode of encountering and investigating. Hawkins calls it a "generic justifica- 
tion of^messing about." He states: 

H'e are pn}foundlv ifinurant about the subtleties of leaniirtfi but orte principle 
oufiht to be asserted dogmatically: That therentust be provided some continuity in 
the content, direction, and style ofkarrung. Good schools begin with what chil- 
dren have in fact mastered, probe next to see what in fact they are learning, con- 
tinue with what in fad sustains their involvement. (1965, p. 7) 

His work suggests, then, that there should be a provision for "messing about'* 
regardless of age of scientist. «^ . - 

Brian Sutton-Smith, in "The Playful Modes of Knowing" (1971). distin- 
guishes four kindsofmicroknowing," usually called pby in young children's 
behavior: exploration, imitation, testing, and construction. All of these are 
modes through which science, nature, and the truth of the earth can be en- 
countered. He draws a brief parallel with four theories of t^th. You might 
enjoy reading this and thinking through how each of these pairs— the theory of 
truth and its associated play mode— is observable in the science inquiries of 
young children you know. 
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20 OirriNO CHILDREN IN TOUCH WITH SCIENCE? 
WHAT TEACHERS DO . 

In schools and centers, teachers (and directors) often tell us. "Oh. science is our 
worst area. We just don't get around to it/' At home, parents are more likely to 
be surprised if asked what science activities they do. They may deny doing any 
and virgorously point out that science is the schools job. However, when you 
consider the broad definitions of science.' you find out you are doing a lot 
already. Do the children play outdoors? Do they watch the sun emerge as the 
clouds move? Do they run^forthe pjuddles? De they balance along a beam, or 
curb, or painted line? Do they wait around the kitchen to watch tortillas brown 
or ask for a chunk of raw potato before it goes in the stew? You. the teacher, 
show them an uncooked and a cooked piece of potato side by sidd. or give them 
a raw piece of potato while you are cooking and then remind them at mealtime 
What it was like before it was cooked. You are encouraging them to think about 
the changes made. You are stimulating scientific inquiry, although you are not 
likely to call it science. ^ 

TEACHERS FOCUS ON SCIENCE 

Make yourself aware of what you are already doing. Give yourself some credit 
for it. Respect it. When Cindy is holding her head as her bandana is whipping 
in the wind, you say "Listen to your^carf. It s snapping. Isn't that great?" But 
• now say to yourself: % 

I have started a science experience. I have focused Cindy on feeling and s^und. 
on the ef/ec/— maybe she will think about the cause. I have taken something very 
personal to this child, right now. and we have shared it. Maybe I have helped 
her to wonder, instead of being bothered or upset. And I have shown Tm leady 
for Cindy's response, wherever that takes us. It could be nowhere, anywhere/out 
to the airport to see the wind sock, or inside to get a bag and make one. 

Put a notebook and pencil in your pocket and try to note ev^ry time you 
and a child interact in an event which is essentially science. Note the times you 
stay put of it^ feeling the child is learning most by his pr her own inquiry— you 
need to jgi ve yourself credit f^^^^ 

interests inventory for each persdti and a revealing record of where you are 
with each person's science interests. Writing it down helps you to plan for each 
individual. It also helps you appreciate yourselfJCooxloa lot of science educa- 
tion already. Build your pj^gram-fFom-Ttiere. 



-Teachers provide the settings 




Teachers plan, prepare materials, arrange rooms, and schedule events. You 
need to be a genius at timing and procurement. You inventory, order, 
scrptmge, repair, and certainly try out the equipment. If you are working in a 



school, you probably do all of this during the last week of August, along with 
training, meeting qew staff members, finding out the windows in your 
clas«-oom will not open, and filing no fewer than seven completed forms at the 
nS!L or in a day care center, you may not have this seasonal 

upheayal-you have some of it ail the time. How does science fit in? You plan 
for It. You put It high on your to-do list, and you i/o it. 
You Invontory thm Equipment and Material 

What do you need on hand in order to have a science program?The realanswer 
hinlTJ ? ir""" «n doing it." No piece of equipment is essential, but a lot of 
irinf ; , '""'■^ ''""/^"^ "^^""^^ ^^"'"g the more you will have to 

rhnJn^if * classroom equipment and materials. I have 

Sir ".'"^"y accessible and seem appropriate for young chil- 

i . ,n ?f "^'^ activilks resources are cited in the Bibliography 
(p.131). If you work wuh older children, you may wish toextend the list JWany 
of the resources include more elaborate equipment appropriate for older cS 



Tabl* 1. Equipment and Materials 
tiMtly Q#fli«nil IquJpiMfit 

Mirrors— :framed or encased portable. 

--fuH-Icngth wall size. / 

preferably movable 
Magnifying glass—sturdy frame, good 

Jens; protective case 
Lighted Magnifier 
Flashlight \ 

Magnetsr-var^ing strengths, horseshoe 

and bar types 
Cbmpass^magnetic type, in case or 

with lid 

Y Pocket knife (teacher only) with screw- 
driver and corkscrew attachments 
^...^Scissorsrrrblunt (larger pointed^issors 
for the teacher only) 
Toiigs, tweezers, forceps 
Rock pick (also called geology hammer) 
Tools— screwdrivers, hammer, pliers, 

level, saw. tip snips, etc. 
Plumber's Grabber— for planting bottle 
terrarjum. cleaning drains, 
extracting small samples for study 
Safety goggles— <hild size, several pair 
Asbestos hot mats or space for setting 
hot things 
' Basins and tubs, washpans ^ 



to Facilitate Science Experiences 

Plastic containers with Jfds. many sizes 
Bottles, plasjjc, assorted, with lids 
Pots, pans; trays, muffin tins 
BowFs and cups, plastic or metal 
Assorted sieves, sifters, and funnels 
Spatulas, metal and rubber 
Eggbeater. wire vyhip 
Eye dropperis . 

Tongue depressor blades, popsirle 
sticks 

Backpack or shoulder strap kit bag 
Air pump— bicycle, bd lows-type. 

and/or camping pump 
Mortar and pestle 

^i^chenbast^r; ear syringe, other 
suction devices 

MMsuTMiMt Kquipmrnit 

Thermometers— metric (reading 
centigrade or Celsius), or metric- 
Fahrenheit combination; and maybe 
an indoor-outdoor set; a wet bulb- 
dry bulb hygrometer; cooking ther- 
mometers: meat, candy, oven types 

Meter sticks and rulers 

Metric tape measure 

Metric bow calipers 



ai 
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rt^c:idiciKntypr: 
I type or lui i m piatiut m 
scale r mfi»liie; iBBC^ ^ 
Mufl ilcM (poisaiiCff scales) 




Tdctoope 



especially La»drtype, or "ftdar 
mdT' far chMetm* use (spar infly > 
TapeMoorder 
Becofdpfaiycr 



kit 



AmabirL 

Vscom ckawr. task type pfieicfTed 
lc» a(«a« imcer (craafc type) 

P<Mid 42&slMtr« water bottles* eserici«rr», 

etc.*for rcMksits 
A^uariiim, filler piosp. liflu (may also 

dwmostat ana healer) 
Soifttt ftsb aet 
ioscct ca#rs or jars 
Imect net 

Tcrmriitna— larfe jars or taaks. tcreefi 
for of ai^nal tcrrariuflt. 
coMaimr for water pool, fravel. 
diamial.«oil 

AsiOffMi slaes or plastic jars, ikls 

BlrdlMMiiet 

Bird luilinf ifatimt iMiflufttnftHrd 

leeder if appropriate 
Appropfiate food, wannior twddkii. 

fiestii^ «I^Hefi«t. aad tsiMetiaf 

Mierials 



Fkit lxHes.ji^ or trays 
Flaot pots, boaes, ^ 
Smccts. ImIs. small flat trays 
Haad iools-HtioMicl. inrk ctdmaior 
Latr^ toolsr-spades. hoes. raJkes. etc, 
Groiei^ btA IsgNs aad fixtures 
WjAcffuvGaas 
Outdoor hpse 
^ Fcnct^ if necessary, or laive track 
tiies. etc.* as enc&ostares 



Paper aad notebooks 

Pencils 

Waspettdls 

Plastic and paper ba^ 
Paper rolis and spools 
Cardboard cohesw caipet rolls 

Newspapers 



Assorted ooffks* pines, stoppcn. tids 
damps, dips, ilutht spin s, paper d^s 
E^iber bands, wide assottflieit 

^Stnng. yauTX fisldine. heavy aiJ Wgbl 
Kke^stiriiii' 
Tbnsad 
Rope 

Assorted sprinfs 

ITue, aaiortcd weiffhtft. sone insttlaicd 
Pipe cleaiwrs. bag twist wiies 
MLails. tacks, screws, bolts, ants 
Hooks and screw eyes 
Wasbers. assorted. nd>ber and netal 

Steel wool 
Sawdpaprr 
Toothpicks 

Driakioi straws, paper and/or plastic 
.Plastic tubing 

Was-^raffin. bees* or candle 

POil 



IMottiQg paper 
pyter paper co&e fiUers 
Was paper, plastic wrap, alimutwim 
(ad 

foam rubber sheetinc scraps 



Cotton balls and batting 
Nylon net yardage 
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caflndbootrd sheets. Otler 




or other 
scsiKe boanb. saw<hisi. 
driftwood, ^ed wood 
Ootiror 
oil. sak. 
soda. I^elatuu etc. 
ippfa I jwnwioiiia. l^each. 
etc. Clor adult use only) 




, sranoscopo 
Lodki and keys 

kcu^£utencrs 

rfaslearrs 
land knob* 
Ccars and feaied devices 
docks <lo be taken apart) 
Sufkdhes, btatt»« batteries 
MIcy and wheels 
Ccvdrdcvices ~ " 

aaBbraritigs 
"SKnky" t y 

Scta^> of brass. *roin, copper, tin. 

ahimintim^etc. 
Color paddles, trampamit color paper, 

; with various colored lenses 



Eitlooni^ inner tubes, lAnalabir 

pttlow«. etc. 
nndberis or windmiils 
Kile mafckif maii^mls 
Weather vaac 
Wind tck^^^mfi^rfliefit 

Raw aad pebbles, migh and smoothed 
naay varieties, local saoiples 



Coocme. asphalt, gravel 

Soil samplrs — clay, sand, kiam 

Shells fish, se^ and Iresh water, 

ryerially local 
Real cork and real sponge samples 
Seaweed, etc.. H possible 
Mosses, lichens — local d possible 
Shells — birds' eggs, insects, nuts. etc. 
Feathers, assorted 
Fur pieces, assorted 
Wool sansples, especially rau wool of 

assorted colors, prclerabi> tMnc^dtd 
Leather pieces^-pig. cattle, sheep, deer, 

cik, noose, etc^ assorted tannings. 

sueded and smooth, thick and tkin. 

flat and thotig. also assortnsrnt of 

garments, acce^ories 
Cotton bolls 
Raw flax 
N^rsts 
Seed pods 

Cooiler c»es and sample of needles 
Seeds, great variety 
Gourds, pumpkin, variety sqiiat^h 
Bones— assorted, fish, chicken, other 



lf*?f^f afnj antitm 

Katural fiber fabrics — woolens. 

cactoos, linen — variety of weaves 

and textures 
Synthetic fabrics — nykm, rayon. 

polyester and acry lics — variety of 

weaves, knits, textures, weights, etc 
Dried plants — flowers, grasses, herbs. 

etc. 

Dfi€d fruits and vegetables — apricots. 

peaches, pears, gmines, apples. 

raisins, peas, beans, lentils, etc. 
Whole grains — wheat, oats^ r>e. rice, 

com, etc. 
£di ble seeds — sunflower, sesame. 

poppy, caraway, flat. etc. 
Edible ntMs. in theshdls^-walnuts. 

pecans. ppMtuts. filberts, etc. 




^ no invcfitory . It actually irrvc^the purpose of reminding you of 

you already have and tnaptnrs you to ihtnk of ways to be sunr chikhren gtt 
to itte it. S|>i9Ctal cqt^pmeiu. such as a microscope, cammi^ or i4op- 
be bammed for a day or twfo. 



23 

TEACHEflS 
PROVtt 

THE 

SETTINGS 



28 



ERIC 




\ 

\ > 

Kjm arebxJ^ and haw an cquq^ 

» is a first dxMCf. You should have sewral 

acase of ielt^ leather* or odier scraps; 

m igniBrr ffound at a notiops counter) has special uses. 

Ma gn if y in g lenses do much more than 
ofariduslydothat^toou Magnfficrs seem to have a special focusing and obscrv - 
can easUy oompaie the object of their attemion naturally 
Later they wiU understand microscopes and phenomena they 
omfy under magnifW atkm. Because they can frame and enhance a small 
extra infbtmation and aid the investigation of a limited 
of new phenomemi heoomes possible. We often hear that 
magnification opens new worlds. I prefer to emphasize that it gives new and 
srtmniating perspectives on the one world we share. We hope our understand- 
ioc ofthe world is enriched by oin' ability to see a portion of New 
beauly is reiwaled and experienced. Because a child s own scope is enlaiged. 
his or her self-image may be magnified also, as a person who sees greatly. 
Many chfldren seem to identify or affiliate with snudi objects. 
n u^ tg ttfy fa^ glass faccoroes a person who perceives and 
cial« ludden from ordinary view, and personally wondrous. In the following 
example, several of these processes seem to be takii^ |riace. 

When tlir chikiren arrived at ih.t center in the morning, a hand tnagnifying glass 
fcad been laid out. As the four-ycarH»lds examined it, Mr. O'Dnmiel! made him- 
self ava^ahle for discussioou 

fra^ (fifhrrhaadiiyjOa^lJ^mn see right through the glass! " . 

Bomtifif his decoras^het):'' I CM ^ the glares All 
Ma. OTkmnuX: "flow does it look diffeient ?" 
Bourv: -^Wdl. it s bigyrr/' 

Kicky (of a picsuwe in a hook he was holding): "Yes. it'» bigger, too." 
fMty came up. took a turn lookii^ through the len« at the picture, then ai her 
hand. Alakiiif no commem fbe kh the group. Several other children came fur a 
brief tum« and Mr. O'Doruiell arbitrated a squabble which arose. Jean and 
IBobby stayed near, took a« many turm as powbSe. Finally, they weie left with 
the gfaus. They took it aroi'^ the room, firiding .^her objects to euimimr. They 
inspected tabktopft, cloik g« some clay, and utens^^ls. They looked at a Nock 
with rough cdfrs and ioond "where slivers come from." They went to the pLint 
tbdf undirr the window. 

Mr. ODooaell encouraged their discussion and repeated examination of a leaf of 
ihe variegated coleus. They looked without and then with ffnagnification. 
Bowir;"Hey! It • got little fuzzes." 

JCAN: ^Let roe see. Yes« There. Look, Teacher, it's pretty." 
Mr. ODoaoeli was pleased to have a t4im, and agreed with the aesthetic judg* 
> Then thechildrieo looked at snake plants uftwo varieties and a phikiden- 
, adJ of which they classified as "no fuzzes." Jean squealed with deli|^t as 
ihr facuaed Ma leaf from the purple zebrina. " Bobby she shouted, "this one's 
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96 Lucrootdoors the chikiren riLaininrd spmg, Mac Mossoms and danfirfirms aad 

ttimi their Icaifles. One cirild found a tii^ 

^'^^^^^^ wasdiedBscawefy<tfflo«Mexsmthemoes2^ 

had aten them brfioge^ «nce this was almost impossible without magnifiralinn 
The examined seeds from a pine cone. Then Mr. QDonnell directed 

their attcmioo to danHHin n seeds. The children blcw^ caytured, and m a gnifie d 
the pararhitfing seeds. Latched Bobby^ "Tins one has fuzzes for sure.'* 

Most of thecquipcDent listed in Table 1 has obvious uses. These materials 

cited. Does thinking abotit the items in Tabfe 1 give you some ideas for things 
to do? Maybe some are not so obvious? When you are walking in the park and 
someone finds a tree with a large hollow^ your flashK|^ and a good look will 
be safer fior you than itf irking your hand in, and safier for a resideitt creature 

»h^wi tlv^*^KtL*ccL pgmKwg with a ctir>lc Fladiltgiifc ant* a! «i a fino wtaf <*rial fnr a 

take ajpart— e^aminr^-puc together — work sequence. 

A ti^ofn^on nettiiig stretched over and huc^ from a ciroilar wi^ 
makes a hatching cage for a moth« butterfly, or other insect. Netting also 
makes a good sieve fior ^muting seeds* efiiective scouring material^ and an 
interesting texture experience. Try making yotir own aquariimi or insect nets. 
Net is handy for covering jars in which living specimeiis are temporarily de^ 
taincd lior observation. 

Grinding with a mortar and pestle is a slow way to make flour or peamit 
butter, but children can participate and observe cl»riy a basic food pr ocess^ 
They can kam the process as >t is used around the world . If you have access to 
grinding stones, it is even betto*. Herbs and ^ices release their odors and 
flavors strong when freshly ground, and sunflower. seeds release their oil. 

VoM Uw flM Itotrte Systom 

If each child had to inveiu a measurement system, what do you thini it would 
be? Would each child s be difEerem? Or would large numbers of children come 
up with the same idea? Measurement is based on couming. What do youi% 
children count ? I think a system based on fingers and toes would be commonly 
invented by children. These sets of digits are, after all, easily visible, give im- 
mediate physical and visual sensoiy feedback, and are repeated on the child's 
body in obviou$ and manageable sets of ten. We use the term digits which orig- 
iiwlly ipeant finger or toe in the English lang>iage. The word also came to mean 
a number under ten because of the extensive use of fingers in counting mn^^ 
calculating. If a child worked out such a humanly sensible scheme, oneln^ed 
on seu d[ ten, she or he would have reinvented the metric systeinpftiieasuir* 
mem. 

The metric is a decimal system. Learning the begimiings of arithmetic 
computation thi^ abacus fits well, since this too is based <m using tens. The 
United States is the largest of the five countries in the wcMrld dinging to the 
imperial or English system (the others ate Ceylon, Liberia, Malawe, and Sierra 
Leone at this writing). Metric istheunhrsrsal measurement system of aO science, 
even in the United States. American elementary school curricula are be^^ 
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nmg to incorporate metric measuring and seek to establish metric under- 
standing in children. Young children today should grou* up using metric as 
then- basic' measinement system. Theirs will be a metric world. This means 
tody's teachers and parents are the ones who have to change and learn some 
new ways. AfetriiScation is oar job. 

He^rful materials are appearing on the market, and there should be mwe 
irime. A publication which gives adults a no-nonsense metrifipation aid is 
entitl^7%w^ Metric Now! A Step-byStep Guide to Undersiandpig and Applying 
the Metric SysimtiH^^such 1974).* A scientific supply pstnpmy would be a 
good place to obtain metiic-equipment, such as th^e^ems listed in Table 1 . 
Recent catal ogues of some of the earl3LcUIdhoodleducation equipment com- 
panies from which you might be inrdenng puz^Jes and pegboards are also 
Craritring metric materiab.** -^-^ 

Fdrolderchildren, books are now being produced whkffexplain the met- 
ru:systemJorcxamplc,TheTnieBookof Metric Measurement by JuneBehren$ 
(1975). Look at the children's section of your public library. 

Young children observe adults measuring^ countings and accounting — 
hopefully in metric. The foundations are laid for understanding measurement 
and the need for it. Margaret Mclntyre (1975a> suggests some infcMmal 
measuring activities for young children using^every'<ldy materials. It is easy for 
children to see how important these activities are in our society. As part of 
children s growing ini^erest and abilities in s>'stematic description, arrange- 
ment, and problem solving, measurement will begin to come in handy. When 
th^t need arises, you can be there with a system which makes sense tochildren. 
the metric system.' 
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Vof^^mnmWf Scffoimg«, and Mate EquipmMit and llatarials 

If you are starting from scratch, you can see that many of the items listed, and 
discus s ed throughout the book, are wastebasket retrievals or on loan from the 
kitchen drawer or arts-ai»d-crafts cupboard. Many of the sources cited tell you 
how to make what you need.Cohon and Richtmyer's book (1975). in addition 
to discussion of inventory and activities, gives photo illustralions aT>d good 
do-it-yourself suggestions. We quote two examples: 

WATER PRISM: A mirwkaning against the inside of a water-filled container (a 
plastic shoe box will do) makes a good prism since ligrt nzys can he made to pass 
' through a wedge of wat^/ when they are protected onto it. (p. 18) 

A SIMPLE BALASCE: A very delicate little balance is made from a drinking straw 
pierced through its point of balance by a pin, with small squares of th in cardboard 
slipped in at either end as balarwe "pans." Dines cut from paper or cardboard with 
a paper punch make satisfactory weights, (p. JO) 



* For tcadim. see Memc Is Coming, published by the National Scier.ce Teachers Association 
(1201 16thS(..N.W..Washii^toa.IX:20036).Stockno.47I-i4662.$75plus$.50earhandling. 
•* Scad lor a catalopje from: Edmuiui: Scientific Co.. 402 Edscorp SIdg.. Barring tot). NJ 08007: 
duft oompaay has a line of convertion aids. too. Catalogues are aUo available from : The Judy 
COm 250 iamn Si.. Morristown. KM 07960: and Childcraft Educstion Corp.. 20 Kilmer Rd 
i.NiO0S17. 
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2t A jparticularly helpbil reCerence is the UNESCO sodrceboc^ (1 962). It was 
^^^7 designed tabe used anywhere in the world by pec^le who do oot have much 
^^^^^^^^^ access to fiancy equipment or budgets to buy it. The UNESCO sourccbocJcem- 
I^iasiKs the value tochildreh erf helping to scrounge, devise^ design, and build 
what is needed: 

Bdiam^ that 5cieru:e and the sciemificmeth^ 

sigfiificanx role in any modem educationai scheme, Unesco [sic] (rffers this book 
in the hope that it will assist science teachers everywhere in their important work. 
The pmraiyf view taken is that science is most effectivefy 

both teacher and pupils pract ise the skills <rf probkm-sohnng by engaging in group 
^ and individtdol study. The devising of experiments and the improvising of simpk 

^ equipmera for carrying them out shoidd form fto sftiaU part of st^ 

the present book inchides instructions for the making 4yf many pieces of simpHf 
opfHuatm from materiah usuaOy found in almost any region. It also proposes a 
wide array of science experiments from which a teocher may select those most 
suitable for providing the "observations upon which effective learning may be 

These improvisations should ru>t in any manrter be regarded as makeshift, Ike 
experiments arui the exercise of constructing the apparatus are in the best tra- 
ditions of science teaching. Many of the great masters of science have used such 
improvised apparatus and rrsany of the great discoveries have been made with 
improvised equipment, (p. 9*10} 

Devising and niaking<lo are some of the more creative human endeavors. You 
are one of the early childhood persons who do i t so well . Give yourself credit for 
it. 

You Fuffiish and Arrwig# thm Room 

I am discussing equipment first so that you can think of why certain arrange* 
ments are suggested and how much storage might be needed. I know it hap- . A 
pens the other way around — you work with what you have. Whatever space^ 
you have is not enough. Your facilities are far from ideal. Early childhood'^ 
teachers are not only among the world s best scroungers, they arc also ranked 
among the great devisers. It is a precious and proud tradition. 

You may want to designate and preserve a ''science areai" if only to help 
you remember to keep it fresh and interesting. It becomes a part of your terri- 
tory which has purpose and identity. 

It is usually suggested that the indoor science area be located in a quiet 
spot out of the main flow of traffic. If you have such an area, you probably want 
to use it for many purposes. You wilt have to choose your own priorities. Mo^ 
of us do not have the luxury of single-purpose space. Fortunately » science 
works in with many other activities. As you locate, you may want science 
equipment near the book rack or bulletin board so space can double for a quiet 
reading area or general resource center. You may need to locate near storage 
shelves, a cupboard, electric outlets, a window, or other fixtures. Consider the 
floor covering of the area; it should be washable. 
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dearie oollas. appropriately '=»PP~J^~'^;^„|/^^^ 
clamped to a taole or sneu ux a mj^^ . 7^ v#«i mav also want to 

near a window. It retains moisture well, m dry or ^ 
rreSnmend it. It makes indoor gardemng exc.tmg and special, ateo 

''"'^SSImief^bles and open shelves are helpful. Flat surfeces are needed for 

-.ihUdn». will g^P-'^^r^tEXtoJ^rX^^^ 

tog the science table on their wax tothe block cor^.yc^^^^ 

JoLthing diffenmt for science. ^^'^^'^y^^^^iTA science 
Uble is worth a try How -b«»t a f «nc* or 
theater? A science dispensary. °f '^""^^ ooSbilities are gr«.t- Laoje 



00 puppet^onducted) science dei^^^tra^"oT T^t (or 
right crate with a sn,all table S^d^nTJt^ ' ' "^"f " "P" 
holes for a child's arm.: ^9 ""tj'ng a viewing window and two 

inside, a chSd^ prh^/L'Lfs'TZ'S'' ""i" ^^^^ ''8^. T 

the n^t set on ubl^wS H^tif n 'T^ balance scale or 

television. working like the nuclear scientists pictured on 

caats^Xteoa^f^l^ttt^^^^^ ^° '^^-^ ^ o'^l lab 

ooes a« naoi. valuable. sSentt^jf b^."h ^^^^^^ ^'"•^ "-^ 

scientists of both sexes will enjoy it YoT,h/ M t^'" Young 

coats may carry the associa^n?lVtl c . ^"'^'^ white lab 

chiiW ln^uce tl^r^^^tv^^^^^ '^^^^ « 

serve^'^,^"^^,:;:^- -^^^^^^^ of maturity, you will p,an to re- 
science cupbiard when. h^SrTou, it f^P^-^f °" only. You need an adult 
kept out of young hanc^ no. featS ^"T^^ ^ ^'^"^P™-* ^" ^e 
for .icrosfo^. diss^tr^l^rS^:;;?. ^^:ZX^^- '^e 

You Plan Outdoor LMtning 

Defining outdoor science activities mav , i j 

depends a lot on your local c^^^mTr? ^ "^^lected art. What you can do 
available-outdoors^. V r^S y aToTTt caT J ''^'""^^ of whatever is 
grounds with other grour yL ' ;^?H ^ ."^'^""l- 
and a domain for oth^KeiT L^n. ^ 'l"'^ gardening space 

ments. Ideally, you wTuldiL aSo^o ^T^''' '."^^ weather ex^eri- 
__with only rare weathe "r«.^c,ionl '"^ P^^^^'^^' ^"^^^^ 

Tfimk also about switching. Activitiesliiuanv H^.^' ~ ' 

meaning and joy given an outd^^r pei^^ctive fs a 

fence.' To a brick wail? The outdoor^»^a 1 attracted to the 

rule than any you can PrJ^^delnfi^^^^^^ ^ 
and have another look Reversing f ""g 'he wood shavings outside--^ 

finger food picnic on a blaZ "Zl^in lie -^^'^ ^ alsojjovgT A 

dimensions in texture andTaste dSrimin r ^^"^ ^oatroonvcaf. add new 
with the presumption that InTscienc^ctK t^^^^ ^'^^ 
dutdoors. You will not find tL m^n J ^ "'^^ 

diffe..ntly andyou ptn S^fe^ntTv^'r^'^^^ ^° -'-ities 

^indqorsand 5lSl^^"at sTory.lme Ch^"!"'""^- T'^ '-^ybuj 
row. (R^e'mber to sh^re SThiWr^n ,h that Laurie will be in theLri , 

g^rs.),fyouprovid:t^:?-;-~^^^ . 
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docMTs, you are providing the repetition learning and learners usually need. 
. You also add variety to your program very simply. 

One way of building concepts is by piading the same events or objects in 
di£Gerent settings. One way of experimenting is to vary the sett ing and observe 
the e ffect s. One way to support the acquisition of Piagetian conservations is to 
help a child experience^ substances, weights; numbers, etc.. in a variety of set- 
tings. Suppose children in the primary room are interested in measuring each 
other's height with the meter stick. They may even want to chart this informa- 
tion or lie down, draw around each other with chalk or crayon on large paper, 
and measure the silhouette. Later, they can take the meter stick outdoors: the 
charts and silhouettes ccnild go too. Ahal Jose finds he is still the same 
Itfight— unless he's wearing a hat . Then what? The children or the teacher may 
initiate a new avenue of search if someone starts meastuing shadows. That is • 
an added outdoors feature, and measurements will vary, of course, with the 
time of day and year. Eventually, Josd will find out his own body height varies" 
mostly in one direction, with growth he gets taller — indoors or outdoopr""^ 

Hopefully, you will have a diggirig area. Periodic watering may encourage 
earthworms and vegetation in some parts of the country, A waterspijgbt and a 
very long hose is a good yard fiacility . You may want to section off^ and fence an 
area where small animals — sheep, goats, pigs^fore^mpfe — can be kept and 
allowed to roam. You may be able tohavea smaltanimal shed or some animal 
cages which are permanent outdoor structures. You could have a rabbit hutch, 
" pigeon or chicken coops; or ducks and a small pond. You may at least want a 
small pojrtablerticlosure(e.g., an old playpen with screening around it) to keep 
thc^4(uitiea pigs-firofn wandering; unuer the climbing frames. Don't forget 
..--''^'BMhouses— be optimistic. 

It is convenient, and facilitates a good science program, if you have 
equipment handy. An outdoor shed can store garden tools, tubs, cages, pots 
and jars, insect nets, and provide sheltered outdoor conditions for experi- 
ments. A shed is aiso3 good place to mount a"weatherTane~anda wind sock. A^'^ 
flat roof;. or shelf, on the outside provides a level area where sno^ and rain 
measurfing devices could be set up. Eventually, you and the children might 
build a weather station, a windmill power plant, or a solar energy system. 
Your outdoor thermometer should be large, easily read, mounted at children's 
eye level in a conspicuous place, and metric. A metric thermometer reads a 
centigrade, or Celsius, scale. It is nice if you can mount one to be read from 
inside, too. Or use an indoor-outdoor set-up on a window frame. If one of your 
several thermometers reads from a Fahrenheit scale, teachers will be comfort- 
able and children will learn history. 

Gardening offers many possibilities to children. You are lucky if you .can 
designate and protect an area to make a garden, using organic enrichmeot-of^ 
the soil and many experiments. More ecological aspects wilU>e-dtscussed 
later. In your playground is a good place to begin to live |)ej:sorfal ecology as the 
basic science for young children. An articleJby-PKyllis E. Lueck (1973) de- 
scribes her planning of a newly renio^eled'nursery school yard in Guelph, On- 
tario, Canada. The entire publication oflers great ideas for developing a cen- 
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^ let's playground. I would like to share with you the ways gardening was used 
JfS^^ as an enhancement to many aspects of this particular outdoor leaniing-envi- 
DO ronment. 

One of the most prised possessions we hayejiiourpJay yard is a native garden, It'ts 
off in a comer which gets good junHgHtm the spring and much shade in the hot 
summer. The readerjna^rbeass that no one has gone on forays into the woods 
■ ■. to get our jreccsures; rather they have come from areas thaf are being cleared for 

J .„ ne\\rde\;elopment projects. Our aim is to rescue native flowers which would not 

survive otherwise.The children are delightedwiththenamesaswell as the flowers, 
e.g., lady slippers, johnny-jtimp-iips, jack in the pulpits, windflowers, foam flow- 
ers, and trilliums (the provincial flower of Ontario). Children are intrigued by the 
uncurling of the fronds of the ferns. One of our you ng native bushes tha t prom ises 
to have an interesting seed rxid in another year is the rattle rush. As the name 
implies the seeds rattle within the pod when it dries. This L-shaped area is enclosed 
by a wire fence so that it is "look and see** only for the children at this point. 

^ The other garden axeas are in the process of being developed. We expect to have a . 

variety of bushes, shrubs, and vines which will provide excitement for preschool- 
ers. In order for the children to have an opportunity to pick and taste, we plan to 
have raspberry, gooseberry, and strawberry plants. Coinciding with these wiQ be . - 
some bushes with bitter tasting berries so that the children may learn not to taste 
arty berries until they first ask an adult. Our hope is that the honeysuckle may 
attract hummingbirds. We were unsucccessful in getting any birds in our bird 
houses this year. 

Space has been allotted for a garden where the children may plant some vegetables 
arid flowers. Suggestions that we expect to try are scarlet nmner beans with their 
beautiful flowers, green beans, a couple of stalks of pop com, a hiU or two of 
potatoes, a tomato plant, perhaps a cabbage or two, as well astjie^ttstiaf carrots, 
turnips, and radishes. If we are lucky yve may g^t a £giatirtug or a cabbage wonn. 
We have another spot set aside for anherb^/tlett with lemon thyme, peppemiint 
and the like. Flowers that arejiwmrrfofpickiiig are planted. e.g.,pansies, petunias, 

^ snapdrogions, and hoirhelor butto ns. In the future our budget wtH tncltide JJuLxuJSl 

of a fe\xJwlbs for early spring blossoms such as snowdrops, crocuses, and grape 
iiyacinths. . ^ . . 

^ Some of our trees have been mentioned already, the weeping mulberry and the 

sugar maples. The sugar maples were tapped this spring for the first time. The 
boiling of the first batch of sap ended in disaster, hut the second batch produced a 
pitcher of lovely syrup which the children ate on si her dollar pancakes. Black and 
gray sqtdrrels visit us to gather nuts from our hickory tree. The only tree that has 
been added is a pussy willow. My experience has been that young children are 
introduced to pussy willows in the spring hut usually are not aware of their origin. 
If there is ever space for another tree, my choice would he one which produces an 
interesting seed pod such as the Kentucky coffee tree, the black locust, or the yellow 
wood. (Lueck 1973, pp. 126 127) 

Whata richenvironmental learningexperienceforthesesouthernOntario 
children! But suppose your school is in Arizona? You might be watering a 
lemon tree orjrnaking shampoo from ayucca plant. If you tried, you could find 
an experience for each of the above and make a transposition for your own 
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GardeninffTSnlenhance many aspects of the outdoor kamin^jmvironment. 



M area, seasons, and native plants and animals. What is important is children^ 
jcAnSpi^ experiencing their ownJtabitat ftdly. 

DO Ifyourecomiatlie science aspects ofeguipme^^ 

J children leargifelementar y physicseffthif piayground. Because the yard is used 

for large niu^gle^ietivitres, do not thinlclt stops there. Children learn science 
^er biceps, too. There is solid evidence suggesting that children 
feam a great^eal more through gross motor activities than many of us have, 
realized. It seems likely, and in line with my assumptions, that the physics 
concepts of energy, motion, friction, work, ease, pace and rate, space and di- 
rection, gravity and balance all center and begin within the child's body. 
These concepts are based on personal kinesthetic experieiices. A whole back- 
ground of perceptual-motor living comes to the situation when Maria starts 
the toy truck af the top of the inclined plank and runs to the bottom to catch it . 
She feels inside what is happening. She has been down a slide. She can antici- 
pate, or infer, what will happen to the truck. She knows. 

- Playground and park equipment, no matter how^unimaginative, can serve 
science learning well Playground physics meansknowing the teeter-totter is a 
balance scale, the child on a swing is a pendulum bob, the slide or board lean-'* 
ing against the box is an inclined plane ready for velocity studies. Pedaling a 
tricycle is producing the energy to make the machine run. It will rim more^ ^ 
efficiently if the wheels are round, if the surface is flat and hard, than it will if 
the tire is worn in one spot and the surface is mud or sand. Having a variety of 
surfaces to ride on provides a lot of learning (Lueck 1973). When children 
notice these phenomena — and they will — that is the time to link their observa- 
tions with other energy studies or to enhance the understanding of the scien- 
tific concept involved. Like this: 

• Julius was swinging, one of his favorite activities. He pumped skillfully, and j 
wore a layer or two off the soles of his tennis shoes starting apd'stbpping.'Toda^ir*' 
Ms. Jones watched him a \yhile and then sang« ''Swing, swings tic toe." 
Julius laughed, *'What d ya think i am. a clock?" 

"No/' «aid Ms. Jones, '-but you are running like one. You are like a pendulum 
bob — swing, swing, tic toe. You're the pendulum, not the clock." 
Julius's tentiis shoes ground him to a stop. ''What's thatjhing?" 
"A^ pendulum? It's something that harigs from a string or a chain or loose-like, 
and can swing. See? I'll niake one with my arm." said Ms. Jones. She 
straightened her arm. hanging it loosely from her shoulder, and gave it a push 
with her other hand.^ y 

, "Oh. I can do that." Jiifiiis hopped from the swing. Hji was not one to resist a 
physical challenge. i , / 

''Great," said Ms. Jones, can you make one with y^ur leg?" 
Julius could. "See? See?" he shouted. / 

"It's Julius the Great! That's hard to do. You are^good at it," said Ms. Jones. 
Later, in the kindergarten room, Ms. Jones found some string and a screw, a 
plastic packing wiggle, a round tinker toy. and^a crayon to use for weights. By 
then, she and Julius had attracted three othei7chiIdren. with Julius teaching 



: ; . each one how to dr arm and leg pendulunis^One child. Jiaving^^B^irt 

the swing^said she could build swing stand with tinkcr^oys, so that was done 
S and the children attached the string pendulum. They_tn^HJifFcrent weights, put 
; them different places, pushed^^uitied, and blew on them. Later, the group went 

jii^Qjhc=i;feicijsrtS^ Regiilator clock wifh its pen- • 

dtjlum swin^ng away the school day. Ms. Jonf was sure she saw Julius sway- ^ 
./J^^'-'iT^ in syncluDny, whispering. "Swing, swing, tic toe. I'm the pendulum, not the ' 

'"'^■^ciock." : / ■■ 

Another activity that could draw a^owd would be the making of a Plumb 
Line Hat (Fig. 2). Ms. Jones could be ready to set that up tomomow^ if she 

^ Would like to see the experiences djeveloped more, and correctly assesses the 
great interest some children haye.ih the topic. A gravity pendulum, such as a 
playground swing, is a plumb^iine in motion. Plumb limes are used to assess 
up-andndownness, vertical direction. When not moving, the bob, or weight at 
the end of the string, is straight down^ because of gravity. Carpenters and 
builders useplumb lines to determine whether the studs in their constructions 
are perpendicular to the earth's surface. Children oan, too. Sailors and scien- 

^ tists measure depth of water by-usinrg plumb lines. Children"cari,4oorfAnd if 
Mom is "plumb fed up with all thatLngise,^it-mealis s^ abso- 
lutely^ straight-to-the-center-of-tfie-earth fed up. It would at least behoove 
children to understand that.] 

The bob is usually made of heavy metal. A fish line sinker is a plumb bob^^ 
Children playing fish over a barrier at school are using plumb lines, or if they 
are not, their lines are waving in the wind. Ms. Jones and the children could 
take their inquiry in that direction. 



teaciHebs 

PROVIDE 
THE > ' 
SETTINGS 



Figure 2. A Plumb Line Hat. 
'String attaches a yam pompom 
to a hat at about chin level. 
Brim of hat must be broad enough 
to allow child to see the String and 
pompom while child does many 
different body motions. 
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l^ m^f^ Um Hiu in Figim I i^ji «Mni«ni Mylr imt frwn tl^4iraM» 
ttwful bcoHMrr it can ^ axed firmly iMdrr the chiktVchtn, Any 
f-Winuacrf bat wmM Ju. Ttir f inc 
iir mA and lia«mlrw lM«;MMr it may Itft tlir w«wrr a«^iMii«aiK tW. A 
>ttrii pawinw i» indicaitd. 4*^ijf cotton lMtiii«ar a ^j^^ 

thr Gttt on and knees? Lk* dowklj^^Kleway*? The iMMition of tW 
liMr i* fMtUcaifaHi of iwlwtlivr qrlMit the weant U Mamlfa^ op 
Mnaifht. li)^pp«9^«»ten tfcr wcaprf waflw the halaiice beam or v«cr« 
tile <iM| Mff w tew being ptiikdM the wi^? TIteb it oaty one %>ray chil- 
b$rti the# ixmcept itf frni<y and 
tjNy docan m p|d t wi t at riwTleMWiat bccatwe moM thig^ that haiyeit loX^ 
thn)i'lM«« a pravity aimect^ 

/ «* Itditai and M*. ionet mifhl have led to the <Sewrl^pliient 

« a cancnt of diffrre^indiuf dodu isr tiim^ccefMng. They mifht eacliy Ymm 
|MirMM«i dir wunxatil irictian. befiiuHng wkh ihr iMift iqueahof ibe op 
at the tqp^ tMU^ It to the frteiionaf the tcfinb thoem |Hnh^ 
toataip. la th«<caM, they inicht haw fone on to ioofc araund far oth^ 
IMint* tmOm playyard and the noiw* made when ther wofftcd. thev mi«|M 
hmlpi»dtlirgal«o|»rn<ncaidcJoaiaf . the 
the;,aenipiii9 of th*baard»«i the boaet. 

IT lirfim •• ahw a nfoodworkrr, this iwiuld have bceiy a flood tiaar to notice y 
whMsBiMiNcaiidaattd|W|»eftngdo.aadtot^ofrriction«miw^ . 
CKuidtahe their attention to the t^hrr'«c<io««vt^ - — 

the iMKkMt and nndtr the arms. ««li|rh. in turn. touM tahe tl 
iol^ « inMte ta or the Inect of l«i«>a«i«. H ctiuiiiabe them to t| 
dipa *MHrn into the ttejM op to I tw 

toan«i#lanMiononhawc|MliiAaof rodtfrt tci^ beach j 
1^ Inliua and Ms. there will be otJpW ddvs. 




You may sh^ y»t4 lacililirB with u thc«<e.«MrM>tic school or won Ri<«y noc 
haw a i^ii^mAmi all— hopelul^r tkcre riV^v iMrii wrarbv. So dewhip yonr 
own p^rteMe hidoar<OHt4oer KienweW'lt w iit be handy fiehi trifia. too. 
Tiy^ shonMer bng or bar^iwVj^ teachers of ytan^ chfUran need botli 
hiaty»iree. Wanand|miA<fci^^ 
y^oMMtinliily, the' iieanM«,^9ni^<Whai you amkspMe for the outing. A baste kit 




for %m0m%, tkm w nf y i-d ^ 



cIcMft warn (frnmle fMi^^tei^ 
0«i c«MMlii.ifr«f, tfc .1 




■ -It 

CutUHi or mMt vMI» mSVlOr 
Wl •»rd«. "^"^ S^wOS 

^^Sr. Y«. Witt l»«*»***>/'»f* alikr Keep your kti 

other ««itir. ^^^^^T^^'^^nJlin^ it i. the fin- *tcp 



dciH*«.lto-. «^»»2ri^ [Sir «In1nSW*r. Can ^ mate yc«r 

.loathe i«cher •»««£f*jrir^^ 

FIbM. slide*, mm^r^P^ "tll^^td far B«» 
kiTc«che»«h«.|4wlr«q«rW^J»«J^;^^ 
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"P«^««»o Indoor pianis? G-nlming acliviiies? EdiWr 

«»» f»<«9^J«neii«onaI PfwenutWS .I^T!/^*^ "^P^iMicaled about 

A strawberry and « t»ctur^.Jt »PtMognph and a ival 

jrf[«f« Or back .hem With ^^^^l^^^^Z ^^^"' ***** 

Clirt«b*n cowid ute a file of oIim»»^^ ******»^ «OMiid them 

ch«^ cr the^::r;he'i:.*^^ 

p*:«ur« *nene»er v»ant to »h«» wroe difierent 



VoM plafi, art im nwj i^hfJj^t- . 1 

Yc^lrttlichil^ V«a.boprep«ech.»dre« 
l«hn*,«r» Then. V«,r wwk fclcSTlI^Sl^'S^ 

«He t«., cu^ui:::^^.,^^^^.^':^^^^ 



It may b, ihr mwi diUkuIf te»thin> d,. i k 

to her or hi. e«p:;X«cr •^'^ 
^•^"•^ *t tfcr Head SAATt - - - 
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itanud dUejMy. hjuiging nearly vertkaily. Drlighied, Juknr pulled ihe celery 
•trtnf furtlif r, nearly halfway up the chudk. She grmly let thr piece ftwiiif down 
afshft. Aft the watched ineefMly. the piece of celery wavered. Uanied, but swung 
■o m ew ha t more horkMfHaity. PaUnt looked at the piece again, then canrfully 
lodk the lower end bet«vee«i two Cinder*, btxiught it to her mouth, and too4 a Hte 
from the eiMl /Testing the swing again, she saw that tt now slanted bitten end 
up. She ftm^ed broadly, bti a %ery small chunk frr>m the other end, and tested 
again. Aha! It balanced to her sat^iiaction. the observer inferred, since ioleiv 
grinned and quickly ate the enttie piece of celery . 

Jolene learned lonirthing scientific that day. She pursued her interest 
wilh dilifencr . crejilivily , and apparent success. She obviously was obser^ ing 
and omipariiig. Ht^ testing was coiitrollcd and rigorous. Her prndtdum exper- 
iment in weight compeiuation and the effects she observed showed consider 
able iairrmtial process and (kEtbtlity in her behaviw as it progressed. She 
appeal^ to kprn tomethiii^ about balance and about the physiology <^ celery . 
Whi^ would she have learned if sotneocie had said rigftt away, "Oon t play with 
your (bod**? What would she have gained had someone come along locl^r the 
dishes or wipe the table? The teacher did not interrupt to enrich language 
development. It was educational jmi the way it happened. A sensitive teacher 
sat nearby^ makiitg sure. 

Anytime, you say. Ye». anytime and any o ne all the time. But mte thcie some 
especially tUceiy times. Vitiations, and persons In your own cetuer, school, or 
home? Do you divide your group's day into scheduled events and "free play''? 
When does science usually occur? Children seem more likely to disctyver when 
they ha^e opportiAntty to cruise, look, and ftnfer. Do they have enou^ of this 
kindtif time? Are thry free eiftoi^th frwi interlerence to build a balancthf tower 
of blodbi and to nnd that hurfe blocks will not fit into small spaces? Are some 
RUHerlah always available to help them discover that, ior instance, sosp 
franuies disaoSve in wnter but while sand does not ? Do t hey ieel free to try it 
and find out? Even in the bathroom sank? TOnly." says the plimiber. '*if thry 
have a drain filler." So fet a drata filter.) 

Examine your center s routmes. yotar couditioti5. and the grocjfM of per- 
Mm who fet tofethtr . Are some gtot^infs o( ctu^^ 
^Teacher , teacher! Come quick atid see whst we found!"* than others? Are some 
e hilAui especially lAely to mttiate inqufafy actirkies? is your todoor setttin« 
richer te science posBibiltties and tools than your outdoora? Why don't you 
nuAea list of the times and places In which science et q ie r i^ 
to Inwm. Think about thr children s^ 

uplry ttose t imes. i>iac ei , a nd persons. Then you can mahe thoae conduciwe cion- 
dhtioannniilabie lo more chddrcn more of the time. Can yma discover some 
dun in w n tchii^ a groupof chOdnsn who discover and Inwrstigaie together 
wen, snoDesthiily^ happily? 
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■vptrlMiist ItappMi 

"^QU kaw wik'T^dy been tlUiikiiif about equipoieiit. room Jtrnuifemeiitt. and 
h f yfcp a cfc aciciice. You make it Ittppen. You arran«e the opportunUirt. You wet 
ft^ to be diac ov crcd when you put three different kinds of weed pods close to 
ea^ other on the table. When you tekct objecu to put iruo the water pby tub, 
are phmninf science experiences. Teacheri encourage inquiry in many 

Amfa mmi Camera ^ We iqpoke earlier of children making chokM— they 
aeiact and decide. In a ^ven aettiim, a classroom forexam|9le, they select from 
what isavailaMe. Teachersdecide what will beavaibble tochildren. You ha%e 
haaid or read about arniys w arraiqpng tearni^ oemers. !t m^^ 
enom^ items and activities for all chikken to have some cnoices (Hawkins 
\ 1 9«f9). You plan and doyour woit ahead of time sochiMben do not have to wail 
\ in line far turns or while you set up. You plan so everyone can be busy at a 
eho^ activity. You tmvm nwn lAan one scje»ioe pMsiMity ut m time. What you 
iput out and airai^ has some cohesi venes»-^it goes together—thus the ier» t 
mray. Ev^ythixit in the rMm has a purpose whkh you have thoi^ out 
the tUne the child chooses, you have already provided the thne* ^laoe. sane* 
tiion. encouragtmem. toots* and an array of activities and materials which 
make senie for these children at this time in their lives— and yours. 

IM s p la j i wm i Atttacthsg A lte^rt a nr Oslag Wgvalty, Teachers set up <tisplays. 
Iliis isom of the inoflt common scieiice teaching techniqt^ 
see what happens. You want it to attract chitdrmp not dust. How do we ci^ 
attention in the first place? Sometimes material is lively enough to brtag a 
gnnqp of children tofether under any circunmarices. for eumplc. a litter of 
kittens. Moat any novel material, something ymi hive not shown bcibie, will 
catch some child s eye. You can use novelty of her wayc. Try a new arrange* 
ment. anotd thit^ in a new place, tf you are all tised to'seeii^'' the fern plant 
on the witidowsilK put it in the draiaa area. Maybe someowwiU really look at 
it. Trv a new time. Use the fishbowl and ipypies as a c en terpiece on the hmch 
taMe. 



Csirisepkhisa The lunch or snack taMe is. in £ict« one of the best tfaqse-and- 
place combtnatiom for a science display. T^iie c e n t ei pi c t es bteome focal lo a 
somewhat captive aiadiende. If materials are clean, so as to uphold ratim 
hygiene^ ihr cositmts of tht centerpiece am be examined* c sp erh wKe d> dis- 
cussed, and shared by a group with Joy . Tradftionaify ^ 
spring flowerm, a bunch of Mtumn leaves^ a pumpkm> or a bowi of yoiviis or 
pine cones. Bcawtifoi and intetestis^ it is scienoe al Ms aesthetic best. How 
aboHl a basket of rod»« a bowi of nuts mmI bolts, sd^^ 
alumimam ioil? 
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t In Mmw. Ttkitic the decor from the food, a» welt as the other way «f 
•mmt aQoivf ywi and cMtdren to take science from both. Suppose you are ^^^^^ 
teviof siitiatli far hinch. Arranfe a whole acorn squash along with one qui in cj^R^MCcs 
Hhatf tan l tfss y«M» have been aUe to hdp the children prepare the lunch squash 
III Iha first pboe. ff you air being served peanut but ter sandw iches, how about 
m bowl ol peanuts in the shell to examine, open, eat, company flavors? You can 
find loMof sdeoccdisphy clues in your menus. Your centerpiece may also lead 
lohathrr inquify activity after the meal. Can you clear the dishes and get out 
thr iMgnets? b there time to cut up and clean the pumpkin and prepare the 
pulp £or bread? Tomorrow, maybe? 

Hmar. Another way to attract attention to a display is to add humor. Many 
young children find incongruities funny. Upnide ik>wn things are funny. Sus- 
pended* Mvinipng, movirv things are funny. Anything mixed up or out of place 
is funny. And anything hmny is attractive. 

Th» kindergarten science taMe held obircts for childrr n to handle and exam ine : 
several small freshwater clam shells, a robin s nest, some filbert nuts, a few 
chipi. of cedar wood. Over a period of days, irveral chiMrtn l.ad Kooked and 
handled the ob^ts. On one day. a chiki asked the teacher aboot the mrst. and 
they went to look al the tiee from which it had Katlen. Mostly, though^ the dis- 
.f4ay was ifpiofed. Then, om morning, a child burst imo kiud Isughter over by 
the science table. Everyone rushed to ire what was going on. Thrrr. carefuliy 
arranged, were the cedar chips in stairsteps leading up to the nest . Inside, the 
darn shells were nestled ttiyether. each one with its own filbert inside. We all 
laui^ied. tomehow half etpecttng the **Nut Clam Bird ' to step right up at any 
momem. The Nut CUm Bird became a group joke savoced lor days. It also led 
to great retwwed intetest in the objects thuuij^lessly displayed togrther Ui the 
first place. And we had to make »urr that chikEven knew the dilleret»ce between 
the humor of tamaay ai«d the reality. Where did thcw objects really come from? 
What did they do? Where wete the animaWplants which produced t hem? How 
did they get beie? Il i^ve us popular and interesting science experiences for 
days. 

^ Wenewr fcamdoiit whodid the novel arrai^mnu. We wetv pretty sure it was 
not an adult. Believing The ftianlom never strikes twice in the same place, we 
learned a lesson about making science displays. 



Keep displays simple, if you are hc^ng to capture and icMCus the 
attention of young cluldren. One idea, one cbssaftcation groi^y. one activity at 
a tiflae te one placr b osualty enough. Think about the degree of comfrfeaity 
yott arc actuat^T presenting toa diild. NesU. shelh. nt^ atid wood chips do 
tt0t behmg tocrtiier by any concreUstlricikiag child s system. Because these 
ilMna were tliaplayed together, it was a sensible, if mimakm. irierence that 
thsy b tlu itped toBether, It ha^ipetted there was a rdatitmal cfaasifier withcon- 
thicraMe imuagirtttson. Xhmi wwa imiLaual. The display was too mticK too 
brauL and prese aicd too many Erections to follow It did not make sense. Wc 
^kaclcy it nM^ie j^aod noeiaeme. ^ you cann^ 
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^ Mlgl l Hthtlm Ht^t^ting techniques cio not h»,c to be saved for the par- 
cilU^ bttUeliii boanl. They wwk on science labtes* too. Mace dark materials on 

OP Ufl^ badtgroutiki. materials on dark. Use a backboard or drape of sufi 
6u»rfc behind yoiir display flAaterial. Spread a conti 
• playorpiityournuiterialinacomrastin^ 

beach pivbbfes is liin; a brass bovyl of beach pebbles 
, >ioTourdin|( arn. Out hnet he dispUyvvith bold strokes. 
it. Pitt lip ah enckmire around it. Shine a light on it. Put it inside a picture 
frame or suspend it from a string. Post a large arrow pointing to it . At the door, 
start a string that leads to it. 

tuspsnas. Add a note of suspense or impending surprise. If you really want 
chikbnm to wonder and find somethings put it in a closed box. Part of the en- 
(hirii«)gcharm of a texture boxor £eel*and-gue» bag b the wsperie. Presmttng 
material in a theater ' |!^ovides a closed curtain and a cmtatn time. Putting 
an artkrfo with a distinctive silhouette behind an c^iaqur, backli|^ed screen 
may actually help chikben define clues* as well as being a yood game. Putting 
something in your pocket and providing clues-^he shape, noise, smell, color. 
pwpose--may build suspense and informatioi^> in addition to focusing think*' 
FanCsre m^y sound unacademk:, but it is by no means unacientifk. If your 
jicience table lacks verve, try a little "u-dum!" Children like it; you will too. 

ll tl ug Heady. Being ready when the moment arises, when a chiM expresses 
interest . or when children need somethtiqt to do. Is the best teaching teclmique 
wc have J know a teacher who did not fee! dressed for work umil sh^ 
science experience in her pocket. It had to be there to spark thin^ indoors or 
out. when someone needed intellecluai ncfreshment. Mirrors, magnets, mag* 
nifying lenses* kxks axA keys, compasses, are the kindb of thk^ which wilt fit 
into your pocket. Even several of each, for larger groups, will fit.' More chii* 
drtn. more pockets. Can you make a list of five pocket<«ted science experi- 
ences? If so, you are '*dresacd'' far the school week. To help you get started, we 
offer you a few suggestions in Table 2. before you do these activities, see what 
children will find to do with a wax crajrcm and paper, a tea strainer and fitter. 

an eye^^ bamls. paper and a small bottle of water. Reserve 

the folbwii^ st^frstiom finrlatcT, and gIveTIir cliildif^ 
to etne i gc and develop. 



Tafeto S. Five f^icket-Sized Science 

HevlMg Ll^atfa: A ^ strainer with a Rt- 
icr paper fi tted iaside ei|ulp» children to 
isa^iate solid matter from liquid^ 
WiMher it is a sampk froA the fishbowl 
or 6r«m a MMsd puddle or a iiiel«rd snow- 
bsM. chmt ct i of chitdrea fihcring out 
seaae solid OMlcrial are good. Can you 
•deatiff dte material? la sii a.Tea wHeve 



air potlutioo is vttiMe. thts vmy be a 
good wa> to Itiu&traie why one ^»ouM 
not eat the saow. You maef mwmx to use a 
iiiiaitif iiiig lens lo see sad define some 
of the Ibund substaaces, CMdrea can 
bcgm to i^sUagaish cootanuaaats (ijr., 
nisi flakes) Crom conge niat mimer Ct«.* 
algae to pord waterK 
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Attractl^i Inttcts: An €yedropptr and a 
mail amount of sugar or hooey in water 
will get you ready to feed the insects. A 
child can place a few drc^ near an ant 
hilK can try to draw the attention of a 
butterRy^. can attr^Mrt insects lo the win- 
dowsill of the classroom. Childirn can 
also observe over a day or two as drops of 
sweetened water placed in a sunny spot. 
Indoors or out . evaporate. What happens 
to the sutgar. Tomorrow you could try it 
with salt water or ume other solution. 
Will the ants eat it? Does it leave a resi- 
due? 

lifad wathas ; You can do this with an as> 
scwtment of equipment. Try a pad of 
paper and a small bottle of wader. See 
what subsunces are found to give off 
color and solid material, dry or wet. Rub 
some of the substance or object on paper. 
Wet die paper or object and try rubbil^E 
again. Childreii will find many samples 
to try, for eatample. dirt. sand. nuts, pods 
and pine cones, fkywer petals, crumpled 
leaves, stones, sticks^ chalk, paper clips, 
berries, vegetables, shells, nails, and 
sontwa. Can you mark with it? Wet or 
dry? Do the substances change appear^ 
ance when wet? Regain origifial appear- 
ance when dried? The solubility of vari< 
cNts substances can lead to m»ny days of 
experi ments. 

THlpg. If you cannot brioig the experience to the child* take the child to the 
eapcr^ence. That ia the reasod for tripa^ from a jowney downstairs to are the 
fiuraace to the ammal trip to the aoo. Science curriculum is well served by trips 

if ftr ^m ^ tr & p t w ^ lth rh i Mr » it ftt l fiil tt^ ^iT^^ ^fg a timi A rr tim r and rippor 

timi.y lor chttdrcn to discover and inquire written into the schedule? When 
ymM plan a field trip, do you think nefulh about what children are likely to 
Icara from the experience? Adidu aometimes plan more than chtkben can 
abMHb. Maybe we p«nh too hard because we know the experience is rare w 
expensrve* and we want ciiildren to make the most of it . A trip to the city ar* 
bonUM oiajr ofier the possibiUty of seeing more than a humked different 
kiaila of trees. However, young children may leare more if we 90 to see a 
banana tree beaHng fruit* or if we 90 open minded, singii^t. *There are marQr 
pretty trees aU around the worid.^ and let the children find them- 

*yMk and mmaic by MXIm Icnkim. imrded on Scholastic ncatd aftMiiR SC7a53: pidbUshrr— 
Sbsst Mwric , Pwntr tfcirtc pykfaker, iac. 



iypt^fOmm aabblagst Noiepaper and pen- 
i; dti or ciayoH, pesfcrably wax, are all 
yov owl A c&ld can place paper rver a 

/ sudbMpe and rid» with crayon to make a 
pictute of a ^xtttfe^can coi9^parr the fed 

• WUb llirirlsiial hoagr of the texture. It 
woika welt 00 w(^ grain furniture. 
Itnci posts, play equipment, rocks, 
bricks, concrete., asphalt, plastered 
walls. The rttuhs are jS way of keeping 
texttm records and comparing texturrs 
to each other as supplement to feeling 
them. Do thr/ fonj^ like they feel? 
I'inniglSg: > a assortment of thick and 
thin, loQg an d short, rubber bands is all 
you leally OMd, although a few small 
boxes woid«j also fit into your pocket. 
The Idea is for children to find and com* 
pare sounds. A thin rubber band 
stretched atound a box sounds diflerent 
than the thick one next to it. Why? They 
soimd <hfirrifMi on a bryr box than on a 
snudl one or on an open box than on a 
covered one. Try bands b etwee n two 
poinu such as t^ack pdsts of s chair and 
around various shapes of containers and 
co nt ai ner s made of different materials. 
Phce arouiid a fence post and stick or 
pencil, encoura#e twanging and listen- 
tfig as the stick b drawn farther away 
and the band is stretched tben relaxed. 
MAafce a pocket-sixed guitar*" from a 
popsicle stick and a matchboa. 
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Wdfta^ Yba plan field trips to spccttil pimeti in the 
Tiiouiesr^r^^ st or e s for special 

event s or displays. You can plan spcctaijppsirround your house or center » too. 
Wmllks are any excursions on foot^Nature walks usually mean the teacher in- 
tends to concentrate on findtfig natural objects and phenomena in their natu- 
ral settings, the woods, the park, or the alley. "Technology walks** to nearby 
iHitldings^aro^ center offer children the opportunity to experience 

jOMC^mery — type%vriters. computers, time clocks, fuse boxes, w^ter meters* 
etc« An excursion to a construction or renewal site also oilers possibilities. 

Consider whatever is within walking distance. Sometimes children on 
walks focus in new ways on e^rryday neighborhood experiences and learn sci* 
enceas well. 



Cmwb; I wish to consider another perspective. Have you ever gohe with « 
C^Idrenon a crawl? Adplts may be limited by what they see at adult eye level, J^^n^^^ ' 
but because you are a good i^arly childhood teacher, you are in the habit or experience 
thi]^ngabout lifeandexperiencingata youngchild seye level, too— and that 
i» at^ important perspective to take along on a trip. Rachel Carson is among 
those who hai^ realized the keen sense of relating to the earth s surface that a 
small child brings to experiencing small things: 

And then 'Ahere is the wxfHd of little things » seen all too seldom. Many children, 
perhaps because they themselves are smidl and closer to the ground than we » notice 
anddelight in thesmaU and inconspicuous. With this beginning, it is easy to share 
with them the beauties we usually miss because we look too hastily, seeing the 
whok and not its parts. Some of natures most exquisite handiwork is on a minia- 
turt scalt, as ariyone knows who has applied a maf^nifying glass to a snowflake, 
(Carson 1965, p. 59) 

I suggest a crawl toacquaint yourself, and share with children, theearth's 
surface and the life and substance upon it. Outdoor crawls can show you new 
life and ways of life. A crawl indoors can provide information about flooring 
surfaces and their properties. Have you ever explored the'undemeaths"? Un- 
demeaths. the undersides of objects, can give children information abou* con- 
structions and finishes, for instance. It may also help them to understand and 
respect these surfaces as something besides a depository for chewing gum . Our 
cultural system seems to opt for the facade, the surface that shows, as having 
valuci Curiosity* nn analytical approach, and respect for wholeness would be 
fostered by encouraging children to investigate and know the whole thing 
through all 1t# parts and faces. Science is seeing wholes and parts in relation- 
ship to one another Crawls offer some h^ew possibilities (Mclntyie 1975d). 
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^ Excunkm Tcclmiquef . Regardless of the kind of excursion you are planning, 
^^g^^^^^l^ there are a few techniques that can help you and children: 

THE CHILDREN AND MRS. X WENT ON A HELD TRIP TODAY, 
- y They Had A Wonderful Time! Why? 

THIS IS WHY THEY HAD A WONDERFUL TIME 

Mrs, X walked the route day before yesterday. She looked for potential dangers 
and interesting sights. 

The group planned yesterday, Mrs. X sat on the floor with a covered basket in her 
lap. Soon all the children joined her. Several asked if there was a surprise in 
the basket so she showed them the contents^a labeled sack for each child. 
Then they planned their walk. When shall we go? Why? Will you need shoes? 
Why? What shall we take? Why? And so on until the children were restless. 
Mrs, X imated helpers. Two school-age children were delig^jted to go. 
She ioid the parents. Even though she has written excfirsioQ permissicms^ she 
always shares with the parents so they can share with the children. Some par- 
ents need help in understanding how something so simple can be so special. 

The chMren and Mrs, X packed the ba^t during indoor free play At <x>nlzitied 

the children 'ssacks.cleansingtissues.carrot sticks, raisins, papercups^ajarof 
water* a pair of underpants, an insect book, a bird book, and a flower book. 
(Mrs. X has quit taking insect jars.) > 
They reviewed the excttnim rules. The major rule is to stay away from the curb 
, and street. 
The children went to tk\e bathroom just before lea • 

The group walked slowly and stopped frequently, ^ /.-;Jy could gather 
leaves* Maria could tr>' to climb a tree, Gina could identify a lady bug, Lisa 
could show her pebbles to Mrs. X. 
They enjoyed a leisurely snack and talk time beneath a tree. 
They returned with special treasures such as bird feathers, seed pods and odd* 
shaped twigs in theit sacks. 

The children shared with their parents. Most told about the nesting birds they 
saw. 

TonuNTow Mrs. X will probably read a story about children going on an excur- 
sion. What do you think her children will have to talk about? (Pitts 1971a* pp. 
1M4) 

Four diverse resources are especially necommended to inspire your sci- 
ence excursions and procurements. Experiences with Living Things by 
Katherine Wensberg (1966) is an inspiring account of young children doing 
natural studies and learning ecology concepts through wonder and beauty* 
with an early childhood science teacher of great. skilL The bocdc details the 
careful planning and thought which go into making a firsthand and first-rate 
experience for a child with natural phenomena. It describes, a teacher who 
arranges opportunities for learning on the spot. F(dlow-up classroom ac* 
tivities are also discussed. 

' We have ahneady refemed to The Sense ofWor^der by Rachel Carson ( 1 965). 
Because the feeling it imparts is one of shanty great delight in and respect for 
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nature, this book is a good argument for trips in the fields and woods, streets 
and alleys. It also encourages you to try science trips as all-wcather experi- 
ences. 

In a leaflet published by the Association for Childhood Education Interna- 
tional. Judith Bender (1969) discusses the use of natural materials as science 
learning tools. She lists many experiences with and concepts to be derived by 
young children from water, snow. ice. fire. mud. sand. clay, rocks, and the 
terrain: space, contour, surface, composition, and natural growth aspects of 
the land itself. It may amaze you how much there is to see in a glance around 
you. wherever you are. 

"Opening Up the Classroom: A Walk Around the School" by Sylvia 
Hucklesby (1971) gives ideas for things lo do with stones, sticks, and plapts. 
Someof them will fit in your pocket. All of them will fit in your head, and that 
is where you need them. 

Yourown community and geographical region will suggest special places 
to go and investigations to plan. The above resources take you from the shores 
of the Pacific Northwestto the Maine coast by way of Urbana. Illinois. Whether 
you live in rural Mississippi or on urban Lake Michigan, you can find science 
experiences worth the trip. 

Demonstrations. Sometimes a teacher demonstrates a technique or an ex- 
periment while chiljdren watch. It would usually reach children as an experi- 
ence more effectively if they had direct multisensory contact, that is. if they did 
it themselves. However, there are occasions where demonstrations make 
sense.' Children may feel hesitant about touching a new pet. A borrowed piece 
ofexpensiveequipment may require ademonstration of itsmanipulations and 
functions. Hazards may be judged too risky for children's independent inves- 
tigation. as with high cooking heat or sharp knives. A teacher will be aware 
that sheor he funccions as a model if she or he actually does the activities, takes 
a turn, sets the pace, or gives a vividly illustrated talk on ground rules. Re- 
membering you are a model helps you check yourself. Are you demonstrating 
and illustrating behavior you wish to teach? You should show or illustrate 
what to do. Never demonstrate what not to do. With young children particu- 
larly, we cannot be sure what part of our behavior teaches or what part they 
will imitate. A teacher demonstrating fire prevention should not be lighting 
matches. 

Talk. Discussion is a maligned technique, perhaps because it is often mis- 
used. Discussion means persons talking together. It does not mean teacher 
talking alone or asking all the questions. Discussions can effectively add to 
experience. What makes discussions good and right in enhancing a child's 
learning processes? How does the teacher help a child learn to communicate 
about scientific findings? It is not known for sure how a child learns to com- 
municate at alK Many of us have ideas that have worked with some children in 
some settings. It is assumed th^at active sensory-^c^ni ti ve experiencing comes 
before words and words come before discussions. Children learn a lot of the 
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* content and meaning of the language from the actions and words of the models 
.^g^^^^W^J around them. Ciiildren appear to use words appropriately when those "right" 
DO settings are indicated by adults and other purveyors of the culture(s) of the 
child's life. We do know the teacher has to talk with the child in the child's 
mode of communication or there will not be much communication. 

Words. Yes, you can use scientific words and descriptive phrases as part of 
the interested, friendly accompaniment to the child's direct contact inquiries. 
Please do. Children get used to words and begin to use them casually and in the 
right place and time if adults do. The phrase igneor^ rock is not any harder to 
say than french fried potato. It is not really so difficult to talk science, but 
teachers may have to learn how. Your use of the words is not the same as a big 
campaign to teach them. I think children switch away rapidly when an adult 
says: "That's the mycelium. Now. say the word: mycelium. Repeat after me. 
Say it again. Mycelium." Did you just mentally file the word mycelium under 
"who cares" before you even found out what it means? If so, I have made my 
point. 

Words which describe scientific activity are important. That is the part 
children want and need to communicate. Words such as /7o<3r, sink, humidify, 
evaporate, congeal, solidify, dissolve, balance, inflate express action. That is 
what children like to do and talk about. 

"Those who can, do. Those who can't, talk," muttered the disgruntled student. 
"I don't understand what you mean," replied the professor impishly. "Can you 
show n;e?" 

Sometimes words are necessary. 

Discussions. Teachers can set up discussions or arrange opportunities for 
talking. Some sources suggest you initiate science experience: "Begin with a 

< discussion of. . . I disagree. Begin with a warning ifyou are going to change 
the schedule or upend a routine. Begin with an explanation of cautions or 
safety rules if necessary. Begin with a planning talk sometimes. But begin, if 
you can, with doing, with children in action, with direct experience. Talk l^ter. 
Wait with the discussion until children can share it. A teacher who "discusses" 
findings at a field trip site beforehand , for example, is the only one in the group 
who knows anything about it. This sets up a situation where children do not 
have anything to say. They cannot talk about a sandstone clifif or a zebra if they 
have never seen one. Save the discussion for the time after everyone has expe- 
rienced, has had a turn, has looked and felt to her or his own satisfaction. Then 
discussion can add a new dimension. 

You can encourage children to talk about their images and impressionsoP 
phenomena. Your interest, your questions, and your owasharitfgof your ob- 
ser\'ations in a spirit of delight and excitemen^cxm^al^^t the stage for discus- 
sion. You can pace talking: witlvyottir own casual and quiet approach. The^e are 
ways you can comreylfial each child will be listened to even if it takes all day. 

^Nothingls'more important. You have to find your own ways to let children 
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know thai /Rememberp discussion really means communicating — verbal ini- 
. tiating^.Iisteningp and responding. If a class discussion group contains more 
than three or four children and an adult, you know who "will do most of the 
talking, and to whom the children's remarks will be directed. Nearly all the 
children in the class group sitting in a circle around the teacher may or may 
not be listeningp but they are not discussing. 

Correctness. Adults who do most of the talking have to know a Jot. Even then, 
there Js trouble with the "one right answer — mine" approach to science. Let's 
consider a lesson on the classification of plant parts. It seems a significant 
issue to some early childhood teachers to determine whether certain plant 
parts are fruit or vegetable. The topic appears frequently in collections of les- 
son plans. It is a good example of why an open (all suggestions welcome) dis- 
cussion makes sense— because the adult-imposed classification someiimes 
does not. ' ' 

Biologists have defmite concepts of fruit, fruiting, and fruiting bodies. 
These overlap but are not the same as defniitions in common cultural use, nor 
are they exactly the same as those taught to young children in the name of 
science. This is also true for vegetable^ Children are often taught that the fruit 
is the part of the plant which contains the seeds; vegetable includes all other 
edible parts of the plant. On the other hand, plants are vegetables, thus fruit is 
a part of the vegetable. Culturally (and on occasion legally) fruits are a sweet 
part of the plant usually eaten for dessert, snack, or used for sweet cooking. 
Vegetables by the same token are those plants foods eaten during th^-^nam" 
courses of the meal. My dictionary gives niqe defmitions of thenotrfT/rMiV— all 
correct. So who's right? On ihe teacher's list offiruitsryS^ find squar^h. 
tomatoes, peas,, beans, and c iCumbecs-^No selPrespecting five-year-old will 
accept that. And aren'tthey^loth right? 

We servethiTgiro of log^^cal thinking well if we help children eventually 
learn all these points of view and their different purposes. We add understand- 
ing of the relatedness of all natural phenomena, the shortcomings and efficien- 
cies of language and of human defined groupings. There are social problerns 
involved an taxonomy (the work of making scientific classifications)r most of 
which are^ in fact, open issues. A reasonable teaching gbial is to help children 
learn there are some scientific problems left to solve. 

Misinformation. What about misinformation? Yourfirst job is to relaxabout 
it. Your second job is to figure out what it really means to the child and what 
the child really means by it. Your third job. if b> now you decide it is still 
appropriate and important, is to find a way to correct the information, not the 
child. 

Robert and Gladys were watching the fish in the nurser>* school aquarium 
tank. 

"Look, the fish has three mouths/* said Gladys. 
•*Just that big fish, though." added Robert. 



The i<caK:hrr. Ms. MatTtmer, cam- »*j»^io f*ie lank. "WKrre?" 

Thr chtidmi pataurd ta the laffr i^ucirdtaiil. 

"What do y«Mi meao abtiiut 'ixuMilhs'?" aUird Manine/ 

'^W«rlJ, thenr's thai one in Iront that Hke thb/' ami Gladyii opened her 

oiouth up and du^^n. "And there'i* one here and une here." She held her hand^ 

near hex i^arsig 4r!^mpiiSj^ farr palm> iHi ^nd olT her head 

" Yuuexpiain ^teil I knoM just what you mean." ^id lU^b. Martinez "Let\ mtc 
how the ft»h eats " M)» Ntartmeiif got iuud froiri fhe cuphuard. The children ted 
the fi&h. obMrrvtn^ the %uurd^'vil and iAh^ fi%h in ihi* tank. Alter Mxne din: us- 
%Hm. the children decided the one ipKhront «4a& the mouth vince all thir {i%h ate 
only there. M*. Martinet ^id UM* other two openings were gilk; they were really 
enure tike tMt% i^ince tha^^s Iiow fish gei oiivg»ef]. which wr gset irotn air. The 
a^uarmiD had jaJ>tsh)bfin||( filter. w> the children could ^ee air passing through 
the wuier Latej.lhey devided it mui4 be water that went in ami mt the gilb. 
Martipe^Vpcograged them to clasp their hand^ik together, dunk therai in a 

watejF, at^ i^ee it thev c4,Mjikj hold Lir when thev .^i^oiuiated gill action 
hr pushing th^ palni^ together. $iwf)»hin|> water in and out. 
"We anf U%h." >he explained "We can * get the ostvgcn ouJ i/f\ the Uv^\er. We 
get our r/xygen h^' breaihiing in air directU hke ihis. " She tuol^ m deep hmiuth in 
and CUM. She Uhoughr vhr would add that, but dtd riiot eipect t\\i^ c^ildrr;;) to 
underuand it cocnpleteK now . 



Miunfcw iimrion may be set rigfa by planned iiKliViduffld expericncg^ 
penodof timr. Youaq^ciuldren attend best to one lopkr ardtmeiK&ion of think- 
f^gal a tieae. Tliey are not ready to account Cor all the inibraiatioQ which 
^^g^iieairailaUetoadudtSw Ycttxrobservatkiaof mi^^ indi- 
cali^ tojma wdioleBew set of eiqjeneo^ 

^^"j'W^B^ step »r a time. Take a clue from Ms. Martinez. At no time were 
I iolkl th(^ were wron^ 

r arranged to be self<orrectmg. 



Almost any itind of qtiestkms anay come from children. But what 
tin^cnne bnom adults? What qu^tjpiifflihryou jisualiy itsi; children? Using 
yifUfayis to stimulate d isc ujgi ei fand thinkfrrij; is a common teaching tech- 
niq^ Bitt it is trki^f^Jjtfs eauunine a fcw q^uestion types used by adtxlts to 
sjaart discxtssion^aiafsce why. 

/^Que^mTypt I. It has a correct answ er a nd persons oJd enough to be verbal 
usf^know it. Fo^examfric.'^V/liat will happen toyour ^ irt if you pcgiracup 

-^of water down the front?'* Or. ''Why do we wear mittens m the winter?" If you . 
t^Type 1 serioMsIy. it shotild be insulting. A question everybody knows tiie 
immfx to b a^cfialicfige only to one s seUnrespect and an embarrassmetu for 
others, imiess we are playing a game we all kiK>w is foolish , and lau^ together. 

Qytstum Type 2 Type 2 has a number of variations. This kfnd has a correct 
amwrr and some people know it. others do not. 

• Type2£L Teacher knows the answer bijt the children do not. 

• ple^^'Whatdowecallthisfiatpanof thewonH?'*Thjsttme^hoii^^ 
nique shouU be mhought. shouM a teacher, who km 
ask children, who do not. a qtiestion? k is not very setisa»le when you stop 
aiKl consider the reverence we wa^ to teach for the questioning attitude. 

• Type ib. Children know tbeamwer but Uieteacl^does not. A lecher- 
miglu ask. "Where did y<Ki find that ^.^orm?'* It may be a legitimate re- 

qu«t fcr infc^ On the other hand, it may be a Type 1 question in 

thin disguise. When teachers ask children, Who had tlnr fed truck last?" if 
is not intetided to provoke extensivrdiscussion; eveiyone kngws that . 

• Type 2c. Teacher and soine children Imow the answer; sotpe chitdren 
do not . For example. "Will the worm bite?" Teachers can use this kind of 
question successfully to begin discussion, if they krt the children answer 
and teach each other. Once such a conversation is started, the teacher may" 
withdraw, children can teach each rnher. y 

• Type 2d. No one in the room knows tl:^afiswer, b»tt the tcach^ thinks 
he or she does. For example. "What mak^ the red |lne in the thermome- 
ter?^ (The teacher and most peqpic rfiink the red I ^ is mercury but it is 
not. Mercury the.-numieters are expensive, the iuie sufastana; is always 
silvery in ^ipear mce, and chances of there being one in theclassroom are 
low. The red stuff is usually akohnl.) Questions Hke this can give educa- 
tion a bad name^ if they pave the path for an incorrect amhorky. 

56 



ERIC 




M Question Type 3. It has no correct answer, and people kno«i4- that. For exam- 
pie, **Whai makes the baby hamster start breathing in the fin>t place?" The 

OO response requires some laxm'lgdge and a feeling of respect for unknowns. It is a 
qtiestion we can pass on as a question; it belongs to us all in question form. A 
leacher may teach a lot when he or she answers. " I don't think anyone knows 
that yet^. Maybe so^zteday^meone will learn the answer and then we can all 
share it." 



Question Ty^jt:^ It probably has a correct answer, bat no ant in the room 
knows-T^i^ kind of bird's egg sihells are these?'* "What do you call this 
plapi^^Will snow or ice melt fastier?" These are questions teachers wtwrk to 
answers to. They can and shoiuld lead you and children to resources to 
knowled^ you all want or need and to experimentation, cc^parison. 
and varying conditions. "I dcm't know. Let's find out" are among the most 
beautiful words a teacher can say. 

Question Type 5. Each person has her or his own correct answer. These are 
probably the most generally successful discussion provokers. "How do you feet 
about it?" "What do you think?" "How would you describe it ?" "What do you 
think is important about it?" "What does it look/feel/smell/taste/sound like to 
you?" "What do you think would be a good way to find out?" The Huestions 
stimulate lively discusskms. Be sure conclusions are reached by a group. "You 
all agree it tastes salty?" instead of confirming a single opinkm as conclusive. 

To summarize, questions are best and most successhilly used to start dis- 
cussion if the teacher does not already know the answer, if there is no generally 
correct answer, or if the question asks for the opiniofis and experiences of each 
person as her or his own authority. If you want to diagnose, be honest: "I want 
to see if you can tdl how many cliHhespins are here. How many are there?" 
Otherwise, if you know something and you want children to know it. too, tell 
them. They will do you the same respectful favor when they have something to 
tell ycHJ, 

Analogies. Teaching with anaioi^k:^ is traditional in some culture^. Mo#i of 
us do not realize how of ten we reiy on tins t ec h niqu er Youcan^ aid understand-, 
ing by showing how one situation is likr another^ usually one yoq can expcri- 
cace more easily or knou' already, fhe technique builds on chiftdrem's cbser* 
vations and tUKlerstandings of similarities and differences and on It^' ability lo 
make comparisons. FiH* example, it is hard to explain to young children how 
cups and bowls are manufactured, but any experience w ith pressing aiid mold- 
ing shapes into soft substances which can harden will create an analogy to 
some manufacturing processes. Thumbprint cookies, handprints in a piaster- 
of-parts filled plastic lid. a design-stamped butter pat, many of the operations 
children do with clay or play dough, footprints in the garden are all anak^ies 
to the way some products are formed. 

Yo^ cannot quickly show children how stones beccnne smooth and round. 
But you could give each child his or her uwn small new bar of soap (and a 
plastic lid with the child's name for a soap dish). Encouragie observation of the 
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mtcamg away of the vnriting and the rounding of shape as the bar is used 
rtwymghsrrer^ldaysofhand washing. To secure the analogy, display a chunk 
of TDck (granite, for example} and a smoothed stone or beach pebble of the 
iSMSitUadu Go to a hfac h a n d watch pebb^ tumble in the waves at the edge of 
the water. Helping diildren to determine the ways two situations (the bar <rf 
so^p^ the fwoe of granite) are alike and di£krent will aid understanding of 
a ro L^j MS experieDces in gef^ral. 

S<wie a n al og i es do not work well or in the interest of enlightenment. 

cxiUira8e»iak)0DU$ thinking withom looking at dii^^ 

far example* is putting human role expectations into our undemanding of 
other ammals. I read recently that an earthwcMrm can be berth '^a father and a 
mother.'* It is true that earthwcmns are hermaphroditic, that is, each in- 
dividual worm has both male and female reproductive fmirtioD^although 
another individual is required for reproduction. But "mother" a^kd "father" 
they are not — in any combination. 
^ Also, rodents of b(Hh sexes sometimes eat their young, not exactly a nur- 
toirant parental act. Yet most teachers insist on referring to these pets as the 
''modier hamster/' the "father mouse," and so forth. Parents of many animal 
— species would have to be described in the human social terms of this culture ^ 
poor providers, deserters, or energetic philanderers. If we insist on drawing 
in^MToper or illogical analogies between human cultixra) roles and the biok^t- 
cally directed behavior of other species, we will be in the unscientific position 
of avoiding embarrassing questions or giving insensitive answers. 

Other VIcariotis Experiences. Along with direct exp^ience and vicarious or 
ooce-renaoved activities such as looking at pictures of phenomena, watching 
leacher demonstrations, or listening to stories, descriptions, and recordings, 
we can use analogies to bring meaning. Be aware of what you are doing. Stop 
«iid think about how often you expect children to understand a phenomenon 
on the basis of having experienced something else. Does the vicarious experi- 
ence of analogy make sense? What are children likely to infer when they ob- 
^crve similarities? Differences? What conclusions are they iikeiy to draw? If 
y0u WAfil to inerease a child 's^ievelopmem of k^ical thinking, attention to 
these questions when yoo plan science experiences will help. 

Vm nt tt AM T09#tlMr 

Teachers guide science learning in many and di%erse ways. Early childhood 
persons, perhaps because they consider developmemt soi carefully and plan lor 
ioditridual learning in each ch^tt. are good currtcukjn integraters. How does 
science work in? A satisfying science experience in a child's day may be suffi- 
camt jtist the way it is. It contributes to a child's life. However, teachers usu- 
ally plan a folk>w-up or an expansion of a single science experience (or any 
other educational happening) for children. That sour job. It becomes a habit of 
thhiking . $haU I supplement it? Build on it? Encourage its extension? When 
we are out in the yard with children, we find a nesting bird . We ask ourselves: 
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V M Whal dse does/can this expcneoce relate to? ifbw does jm experience become a 
-^^^,^1^^ **topur7 Where ini^it the topic carry us? IntojMchat other experiexices, mate- 
. : OO riajis^ topics? H<>w many different dtre^ions might it go? How mai^ can I 
\ anlidpate^ knowii^ this group ^^:hildren? Stop rigjit here — and ccxne up 

your own answers for jbe^nestiiiig bird. List them so you can dral with 
them soine tnore^T h ei y g ee iif they into one or mflrcof the foUpwmg groups. 

X^fUcf^^ties to pursue specific knowledge of this pdrticular experience: What 

^..--^^kad of bird is it? What Jdnd of nest did it make? How? Are bodi female and 
male parents aroimd? Can we locate them? Observe differences and 
similarities in them. Observe the nesting haNtat (is this a usual location^ sea- 
son^ etc.?). What do they eat? One problem is that child ^ will have to take it 
on Ibdth that eggs are thereJ The nesting bird should not be disturbed. How can 
you maintain reverence for life and still supplement faith? Who has pertinent 
ipast experiences to share? What does the book say? ^ 

2. Activities throu^ /Mt»g.1all of the above, p4us watch tng for changes over days 
and weeks, thinking aboat last year and next. Many small touches provide 
contintiity over time. MaUp sure the experience, or a similar one, is. arvailabte 
again tommnow. Set out tae same equipmen^. pei^h^ps with a small addition 
(Hawkins 1969). Daily recording or a diary tA observations mig^t be made 
vdth the group; older children may do their own with words or pictures. Make 
a photo study. Take the timrt^ pursue information from re£eren;;;e souixes&. For 
the bird nesting, anticipate patching, ^^eculate; predict, and recoard: pre- 
dictions of children on munbrr of days to hatch, number of youn^^ appearance 
of young. What do the eggs look like? A book may fell you; later^ou can con- 
firm by shell bits found on the ground maybe. Children wait to see; hc^defuily 
their patience will be rewarded with joyous witness to hatching and vduous 
nurturing and training of 3t>ung birds. 

3. Activities which relate this experience to the overall curriculum experiences: 
How can this experience be broadened to touch and intertwine with langua^ 
development, music, motor activities, creative art, drama, and even 
snacktime? Do you have puppets that fit the topip? Can you get out a flannd.. 
board and parallel your daily observations with a story yo4t and the children 
make? Do you have some approfMriate books, pictures, songs« fingerplays, and 
art activities which will add to a child's understanding of. in thi^ case, the 
avian life cycle? (For example Baltimore Orioks by Barbara l^enn^r.) Do the 
children's play, questions, and contributions to discussion give you some clues 
of where to go next with the topic? Have you ever tried weaving and Jaubing a 
model of a bird's nest with children? One big enough for children to get into? 

4. Activities which integrate science concepts with one emotherto Indfd a general 
rational knowkdge: You pull out an old nest that fell from a tree last year, bits d 
bird's egg shells, or whatever you have in your cupboard. You plan walks to 
different kinds of en%'ironments where birds live — tlic park, the alley. You hdp 
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Homcman€Xpenmc€bebroadefiSedtok»u^ 

riemces?Doyfmha^ soraeappfopjriau books which wiSaddio the child's understanding? 

observations focus on bir^Sp especially lt?oking for the process of nest-building, 
since your group missed that pa^t of the current sequence in your yard. You 
look fev different kinds of birds ^xtd oests- You bring ca^d birds in. a mating 
pair of doves^ for example (and good luck). You focus on many kinds of eggs-^ 
there are many pretty eggs all around ilie world, too. You see how diff^ent 
birds and other creatures have and rc- ar young. You may get into incubation 
and hatching cf chickens or ducks. You could focus on proper habitats and 
their attribute. You could explore focd*getting. methods of feeding young, 
food chains, natural balances and how birds contribute, or other ecology 
studies of twny kinds. Yoa could center your concentration on building tech^ 
niq«jeSp the use of dried grasses, twigs« feathers, human garbage, or whatever 
the children and experience suggest. Vou look at the activities of weaving, 

i!ll«3?*Jning, stu^^^ experience 

suggests. Kow do other species build shelters, if they do? In this particul^^^ 
ideographical area? What other kinds of animate; nest? What are the dif- 
ier^nct^?Can we figure out some of the generafneedsof yoiuig creatures? How 
dc life cycles of different kinds of creatures compcv ATiat does it have to do 
with seasonal changes we are observing? Does this aiways hold true of birds? 
Only birds? 

5* Activities which relate this exp^ericnce to the child* s ovim self and life CK^S ufc- 
styk^ 4jPfHi which integrate the experience wUh her or his experiences at I'wine, «i 
school, and in tht child s ctdture andcomrrtunity: Most children will fail 2^ cloi^ 
a^ialHHi with those potential young birds. Parents can share the t^s of 
what is happening ax ilw- center, and the other way around. Becarisq ♦his 

'60 1 i 



ERIC 



W exainple is about parentii^« home ties to the experience will be especially 
.jg^^^jj^^ dose. A teacher might be particularly sensitive to avoiding a false analog}^; 
OO tfaerefiore di£Eerences as well as similarities between birds and h u m a n s would 
besi^2ificai^.Hunians live in their shelter for many purposes. Human re3X}Skg^ 
is not seasonal: life span difierences are great* Family configuratiops^f^ay w 
may not be the same. Do birds have grandmothers? We all pailiclpate in food 
chstrris, but the chains difii^. Young have to be cared f^:.icr6oth fcnms of life, 
but not all fonns of life need nurture from others.alt^-l>ir^h. 

All of the poin^ made and questions i^is^under the four groups above 
alw^^^^bute to the relationships aodihtegration of knowledge here under 
group five. This is the most intepsety personalTaiia at tBe same time the mosr" 
expansively universal part-afplanning and teaching a science topic. Eventu- 
ally you want the rH^tido^hips of all forms of ani mal life to on^ another, and to 
the plants ancl^ther phenomena of the earth, to make sense. It does all fit 
together^ 

^TCACHCRS PROTECT ^HILPREN AND OTHERS 



The health and safety of children shouldbe paramount considerationslfbr all 
areas of curriculum. There are some special concerns in science. Why? Science 
is contact with and manipulation of the earth's phenomena. That can be really 
risky as well as threatening* It is up to us to practice and preach inieiligent cau- 
tion and still encoura&e venturesome investigation. 

Intelligent cautk>n is based on knowledge not ignorance. The governing 
rule is: The teacher should always know and understand what is going on. We 
have to know ''WhaVwUl happen if . . .?" Usually, we try a particular activity 
or check it out ahead of time. We know how to use the equipment before wd get 
it out for children. We learn about it first . If we are uncertain, we in vestigatjp it. 
We eliminate hazards if possible. We seriously and firmly teach avoide ' of 
those that cajinot be eliminated. We help children learn, understand, ar i v^6- 
serve cautions as sensible behavior. We only undertake what we ourse! ves 
comfortable about. And we expand our sense of comfort as we ourselves leat^. 
All safety and health concerns have scientific bases. When we teach cautk^L 
we $bQuld.b^.teachtng sci^ce at the same time. We should know the rea&oki 
for concern and help children understand caution asTatiori^aTl>eRavidr. 

You Spot ih« Haaarda 

Look around your room. Take a trip through .ne building from the point of 
entry. Walk around your outdoor spaces. Look cit patterns of walking and velii* 
cle traffic and parking. Think about dangers ii your furnishings, equ f ,nent. 
and facilities. Seek them out. List them. Decide h^w to cope with thei -aid do 
it. Oqihis for every field trip and for ever>' $cl«.nce experience. As yo'i plan 
sqktice. be aware of dangerous aspects of heat sources, animals, plants, ma- 
^-^chincs. etc. 
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GhildraS can hdp. too, because they are sometimes expert at hazard-coping. PR^CT^ 
Rules that I: ^:ep children safe are the best kind. Science safety, as for any other 
^oiq> acxivities. requires ii^pJtations on noise, size of the crowd, pace of ac- 
tivities People cannot be flowed to push, throw materials, or him others. !n 
science activities you may decide on special rules. Only adults plug in a lamp 
or appliance. Children who cut with the knife do it only on a cutting board, 
keeping both hands behind the blade, working individually, in a space away 
fix>m others, using a motion away from their own bodies— and not at all until 
y^^& :^jj^^ yp^ und ivide dattention. Anyone using a rake or hoe iii the 



garden must remember to rest it by sinking the head, the sharp edges or 
proQ^. down into the ground. Everyone washes hands with soap before eat- 
ing. Some rules for equipment safety are also suggested by Col ton and 
. Richtmyer(1975X 

Children change. Some rules should flex developmentally, too. Maybe last 
Eall you did not do much cooking at your center— children were too young. 
They reach the table surfaces better this spring, so that they have a safer angle 
on stirring hot pudding or slicing carrots. They learn to handle riskier situa- 
tions as they grow. Help them learn gradually what is sensible and responsi- 
ble. Help them gain skills with tools as they learn to use them safely. 

Make rules which are sound. Make sure children understand and observe 
them. You will have to be the judge of what is appropriate for your setting and 
the children you know. 

You Pton and Um Safe Materials and Expwiancas 

You know about using nontoxic or nonpoisonous colors, paints, inks, and food 
coloring. You are sure the paint on your walls, furniture, and trays is not lead- 
based paint. You use blunt^ded scissors and needles. You put specia^ equip- 
ment into adult-accessH>nly storage which is locked or in a room not used by 
child4:?n. You keep cleaning supplies and household chemicals out of reach. 
You use utensils and containers made of glass only with special caution, when 
an adult is near, when children are in small quiet groups, or only for "looking." 
Class utensils can serve your purpose so well that they are worth the 
trouble— glass makes ajreataquant^ most subst ances, glass is safe if 
properly handled. But pTastic or metal containers andlitensils shouIJ^oe" 
provided for children's general use. Make sure the edges of such tools are not 
cutting sharp or ripped. Supervise children's use of plastic wT5ip, sheeting, 
tablecloths, and bags carefully. Children can use small plastic ba^gs, but to be 
safe, do not offer tiiem any large enough to go over thei r heads. Keep plastics in 
adult storage areas. Watch for protruding nails, screws, and boards, and check 
play equipment for sharp edges, slivers, and rust spots where tears in metal 
develop easily . Also: 

Guard heal souroeSp even ra.'!Jators, and supervise anything hot. 
domiy mpcnrise ponds, pools, and tubs of water. 
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M ftovidenfcty gog^cs(jtist as you provide aprons or smocks tocatch splashes) 
^^^"^ ifyou dcdde children are jMtureeiK)ugh to use a rock pick, sma^ 
'"^O with a hammer, or pry into soft wood. 

Encourage educated smelling — it is a good survival technique. But help chil- 
dly learn to approach the Hrst whiff of anything with caution. Sharp smellsor 
caustic substances, such as ammonia, can hurt the membranes inside the nose. 
Inhaling a substance through either nose or mouth is very dangerous. Make 
sure all ''smelling jars" are tall cylinders (a paper roll with one end sealed will 
do) with the substance sample too far down to be drawn up by the whiff of an 
energetic young sniffer. Children can learn not to smell a mo!dy surface, soap 
suds, or whipped topping whh noses too close. Learning how to cope with 
powders, fluffs, and finely chopped, dried, or mashed things can result from 
these cautions. 

Children sliould not fear nwlds or fungi. They should investigate, learn, and 
appreciate the important biological functions of these decompc^rs. But they 
should not eat them or anything on which they grow, or handle them %y ithljare 
hands. Mushrooms bought at the store and blue dieese are exceptions to the 
rule. Until you can tell the differences between harmless molds and very 
dangerous Aspergillus fumigatus, for example, or between an edible mushroom 
and deadly amanita. you better use tongs for handling. Wash hands carefully 
after handling. These precautions help children learn that people do not have 
to be irrational about dangerous, or possibly dangerous, substances— just 
smart. 

Know wliich berries or leaves or roots are edible, out in the woods and in your 
garden. Until you can teach a child this knowledge, the child must learn to eat 
only food that is commercially obtained. 

You should teach a child to inspect by looking and smelling and to make a 
sensible human Judgment about grocery store food, too. Careful food selection 
could accompany interests in cookingand shopping. The conditions which can 
affect food quality are part of the scope of your science curriculiCim. The study 
of ripening, decomposition, and formation of gases as chemistry changes in 
food is most significant if you are about to put that food into your mouth. 
Foods adults find perfectly acceptable may need to be introduced slowly to 
children. Pumpkin seeds or sunflower seeds, for example, can be shelled, 
roasted, and eatcn"with orwtth<mrsaltrThcy-aremrtritious-s n acks ^ and ve ryi 
high in fiber. Therefore, they, and similar high fiber foods, can badly affect a 
young digestive system not accustomed to such foods. Although a common 
accompaniment to carving the Halloween pumpkin at school is to roast the 
seeds, young children may be better off eating the pumpkin. 

Popping and eating popcorn is a popular activity with American children of 

. all ages. It is used as a preschool science activity. Dentists shudder: young 
teeth have a hard time chewing it, and nondigestible parts get stuck in teeth 
often not carefully cleaned. Because popcorn is morsel-sized, very dry. fibrous^ 
and usually incompletely chewed, children can choke on it (and similar foods) 



easily. It is most often served in an activity or party atmosphere, increasing the 
likelibbod of giggling and talking — hence choking— while eating. 

Flan careftilly the settings in which easy-choke foods are served or do not 
^ serve them. Teach children to separate eating and other oral activities. Talking 
with one s mouth fuli is not only unsavory to manner-conscious adults; it can 
also be £atal. Both are good reasons children should learn this caution. 

Yoa dMKdcl know about special health needs of individual children. Sub- 
stances easily handled^ breathed, or eaten by almost ever>'one can trigger 
' asthma, allergies, and other discomforts or illness in a few. 

mnld animals should not be handled. If they let you approach very close, there 
may be something the matter. Sick animals may even approach you, but leave 
them alone. Help children learn to look and enjoy the sight of all ammalsbut 
touch only creatures they know are safe. 

Children can learn to approach any and aD domestic animals and other 
people's pets to whom they are strangers with caution — not fear. The more you 
know about these animals, the more you can hfelp children learn. 

Checkansr pet carefully. Obtain it from a reliable source. When in doubt about 
the condition of an animal, check with a veterinarian. A few birds have the 
disease psittacosis, and it can be a serious condition in humans. Parrots and 
parakeets are likely sources. Turtles from the pet store have been so Hkely to 
carry salmonellosis, a bacterial infection, that sale of these pets has been 
ba^ed in some places. Turtles from your local ppnd may also be infected. 
Leave them there. If you think turtles are important, orybu already have some, 
check with a veterinarian about ongding prevention and treatment of sal- 
monellosis. 

Several kinds of salmonella bacteria can cause serious salmonellosis ("food 
infections'*) in young children. Sick dogs are occasionally infected and can 
infect children. Be especially careful of any animal with diarrhea. A more 
likely and threatening source is dried eggs. Anything made with dried eggs 
(including cake mixes and other prepackaged batter and dough mixes) may be 
a source of trouble. Dried eggs can certainly be used in your cooking, but all 
foods prepared with them should be thoroughly cooked or baked. Children 
should not eat any raw batter containing dried eggs — no licking the pan. With 
babies and toddlers,isalmonellosis is a special threat because they are liable to 
put contaminated objectsjniatiieix^mouths or eat things older persons would 
not find palatable and because salmonellosis often makes young children 
especially ill. 

Some plants commonly found Indoors or out. In various parts of the country, 
are poisonous* Some may be fatal to a child who cats even very small amounts. 
'Teachers must learn about and recognize these killers, which can be found in 
parks, schoolrooms, and yards, as well as in woods and swamps. Children 
must be cautioned early not to put unknown plants, into their mouths. 

Although much is still unknown about poisonous plants, the appendix to 
this book (p. 119) provides a guide to some that cause the most trouble. The 



appendii^does'not include treatment for poisoning because the best advice is 
^jG^^alfa doctor or your local poison control center. Vomiting should not be 
induced at honae until so advised by the doctor, since a few extremely strong 
plant poisons can add to irritation or burning of weakened digestive tract tis- 
sue as they are regurgitated. For more complete information on prevention 
and treatment, identification charts, and guidance on inservice training in this 
area, contact your state department of health, your local U.S. Department of 
Agriculture extension agent, or write: National Safety Council, 425 K. Michi- 
gan Avenue. Chicago. IL 606 II. 

Noise can be hannful. Young children's centers can be too noisy for health 
—auditory or psychological. If a child complains of specific noise, listen to 
what slie orlie is tellingybu. The child may liear to the point of distress some- 
thing you barely perceive. Your quieting cautions are much appreciated. Use 
carpeting, padding, and techniques which slow down or quiet the activity pace 
of the group if it is too much. Eliminate some sounds when noise peaks. Back- 
ground music can be pleasant, but it can also add to the amount of noise (Pitts 
I975d). 

Mosquitoes, houseflies, and cockroaches are a lot more dangerous — because 
of the diseases and infections they may cany— than are many of the insects 
which are more likely to panic teachers, such as beetles and their larvae, or 
bumblebees. Knowing about insects is worthwhile. Children can find a fas- 
cinating chapter of life under a log. We may join many cultures in the world 
who use.insects as an accessible and very edible source of protein — ^it may not 
appeal to you, but teach children to respect and know bugs. As children learn 
about insects, they should be cautious about dangerous ones and respectful of 
all of them. 

Spiders are not insects. A very few of them are poisonous and some bite. Check 
with your own area for local knowledge. Spiders are fascinating: do not dis- 
courage interest in them. 



TEACHERS LEARN 

If you persist in doing right by children»and if I have not lost you already, you 
may be feeling some new needs. The best model for a learning chUdis a learn- 
ing adult. **Butscience? . . . Me? ' Yes. that is the nice thing abourftTNo one 
ever knows it all. The processes of science are learning processes for all of us. 

You Use Community Resources 

Where do you go to find out? If yoii live in an urban place, you have access to 
museums and zoos. Such places are staffed by people who can help you find 
answers. Yuu may have to ask. The public library will help you, even over the 
telephone or by your placing an order through the mobile library services. A 
librarian can often help find exactly the right picture of a scorpion, a seahorse, 
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or a 'sand dune. Library staff can show you where to browse among books 
about m a king windmills. Children's librarians knov^r their selections well. 
Tbey can help you find a children's book about rock formations or pulleys. 

You mi^t try the cooperative extension service (U.S. Department of Ag- 
riculture) in your county, whether your setting is rural or not. Extension pub- 
lications can help you learn to do.many things, indoor and outdoor gardening, 
for example. If you do your business by mail , write the state cooperative exten-. 
sion service office at your land grant university. Public Health services, state 
or locals are good places to get safety, health, and nutrition aids and informa- 
tion too. 

Don't overlook the field offices of other government services. Forest Ser- 
^vice_(U-S, Department of AgriojUure) personnel. Fish and Wildlife Service 
(U.S. Department of Interior), or conservation commission, or whatever your 
state or county offices are ca.lled, are good resources. Public education is an 
incrdsising part of the job of these government services. The natural resources 
they manage and protect will fare better at the hands of an informed public. 
Usually the staff people are eager to be a part of any science education en- 
deavor. Locally, look to your park supervisor's office. You can tap into the 
county or city architect or engineer's office. Sometimes design, engineering, 
and conistruction questions can open a new area of applied science for the 
young children you work with, too. Your money pays these people. Don't hesir 
^tate to ask public employees for help. 

. Among private groups, you can sometimes find help from industries who 
have special sensitivity to educational benefits. Farm organizations can be 
heipfiil , especially locally. You know that some local establishments delight in 
hosting you and chil'^^^Xv-i when you visit on a field trip. Many business people 
can also help you It^n- A junkyard dealer knows about different kinds of 
metal) how to tell th^n\ apart, separate them, what their properties are, or 
what they are used for, and he or she is a good resource for equipment too. A 
food cooperative or health food store may be your best resource for seeing,' 
procuring, and learning to use a variety of raw whole grains and legumes. Such 
a;place would make a good field trip site. 

Vou Help Each Other 

When you are listing your community sources, don't overlook your friends. 
Adults learn from each other. Parents and teachers learn from one another: 
t ea ch e rs I c am frem-ot h e r t ea c hersrparents4eam-from-other~pafents^-Sharing- 
your interests and activities ih science can uncover some new resources for 
everyone. You might even form an interest group with regular meetings. Older . 
clSHren and teenagers are often walking storehouses of science experienceis; 
they'have studied it more recently, and maybe differently, than we have. Our 
parents and grandparents learned it in stil Indifferent ways, often f irstliand. It is 
the bhght of our ageism prejudices that we often believe we can learn best from 
someone older, but not much older. Children would be the winners if we could 
passon a good feeling for the accumulation of wisdom from each life's experience 
which makes up science for us ali 
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^^.^y*^ grandpa settled himself down among the children at the day care 
center. 

"When I wias a boy/' he began, "not much bigger than some of you. I went with 
my dad to my first big shearing." As he talked of this task and the years of . 
ranch life, the children gathered closer, asking about the sheep and examining 
the raw wool and tools he brought. He told of the habits of sheep and their great 
need for care. The heavy smell of the wool, the clean greasy feel of it. and the old 
wool grower s skillful pantomime and sparkling descriptions of those davs made 
us believe we were there. As he laughed. "You'll never see a shearer with dry. 
chapped hands." we all looked down at our hands, rubbing our fingers together, 
feeling the lanolin residue. It made sense. 

Yott Organize inservice Training 

Ko one knows what you* want to learn better than you. Getting training of any 
kind is very difficult for many in full-time centers. or\ small budgets, or in 
isolated areas. Getting the training we need is hard for everyone. Sometimes 
you have to group together. Do you have input into program planning for pro- 
fessional meetings? Can you submit your suggestions to your director? Can 
you organize a series of presentations; to a group? Can you ask your state office 
of child development for help? (Do you have one?^ How about talking it over 
with your local college or vocational short -course planners? Some topics of 
information are easier to acquire in groups. Groups of teachers, groups of jrar- 
ents, or. stronger yet. groups of parents and teachers together— you work with 
the same children. If you get together and state what you want to learn, you 
can often get help through your area education agency. Go to the high school 
and ask how to proceed from there. 

Because you are the one who knows what you need to know. I cannot 
suggest many topics* Start a list, and begin talking with your science-needing 
colleagues. To get your discussion started. Table 3 lists a few topics I bet you 
have never asked for before. Are you intrigued? 



Table 3. 



Inservice Training Sessions You Have Always Wanted but Were 
Afraid to Ask For 



A. The Ecology Series 

1 . The ecology of our playground 
—What do you callz/yfl^t-Tea^tu^r? 



2. The ecology of oui^lley: rocks in 
our road and other phenomena. 

3. The ecology of our neighborhood 
park: the flora and fauna of city 
park #2. 

4. The ecology of our vacant lot: life 
under the litter. 

5. The ecology of our guppy tank: 
food chains, air tubes, and other 
lifelines. 
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The Curriculum Integration Series 

1. The edible curriculum: how to 

SpenH ynur «; rit>nrp j'H^i cation 

budget on food, or vice versa. 

2. Creative crafts chemistry: colors, 
bonds, and wrinkles with natural 
inedibles. 

3. Playground physics: how to tell a 
swinging gate from a centrifuge. 

4. The metric system: a human 
awareness clinic. 

5. City planning and curriculum in- 
tegration: an anak)gy^ 



C* Knowing .to Learn; Learning to 
KnowSerfes 

1. Dinosaurs, fossils, and other dug 

treasures, 
2: To dissect or not to dissect? That 

is a several-edged question. 
3. How a buildingis put together. 



4i The working ways of a furnace, 
* fe^atiiring also where telephone 
lines are and how to read the gas 
meter. 

5. Group discipline and manage- 
ment: ants, bees, and day care 
centers do it. 



You Set Up a Teachar^s Resource Center 

Whether at home or at school, you are at an advantage if you have a few re- 
source books handy. I have referred to a few examples. Most of these, because 
iheyare good resources, lead y_pii to their lists of other resources. You may not 
be able to provide all of these for your own center, but, over time, you might 
collect a few which suit your needs best. If your local public library does not 
have some of thefn, request their purchase; they are useful to parents and 
teachers. 

" 1. General Sourcebooks. I recommended four: Hone, Joseph, and Victor 
(1962); Finch (1971); UIMESCO (1962); and Pavoni, Hagerty. and Heer (1974). 
There are many more. Pavoni et al. is an environmental reference, written for 
teachers, which explains the scientific ^ispects of ecological and environmen- 
tal issues. Curriculum suggestions for older beginning and advanced students 
are given. The other three books are general, covering children's traditional 
science topics, biological and physical. They deal with such items as how^, 
clouds are formed, what to do for a tadpole, the difference between charcoal 
and coal — things yrfu would be more comfortable with i*' you knew. These 
books give the adult facts currently known on a topic, plus suggestions for 
activities for children. Any one of these is a good place to start for "I don't 
know. Let's look it up" activities. Hone et al . ( 1 962) and Finch ( 1 97 1) especially 
are the places for common science questions. UNESCO (1962) is rich in sugges- 
tions for fashioning equipment. 

2. Topical Sourcebooks. There are many, many of these; esjiecially for na- 
ture studies. Each one is on a different topic. Most are very- well illustrated, 
making them gp6d sources for pictures, too. You may be familiar with the 
Golden Nature Guides written by Herbert S. Zim and associates. These pa- 
per b o ok b o o ks are-readily-avaitableon bookstandsr Eaeh^ide^presents^olot^— 
illustrations and brief information on the given topic. While not adequate for 
the advanced student, the books include most common specie's (or whatever 
, the specific volume is about) in this country, for example Zim 1955. 

The Peterson Field puide series, now numbering 2 1 titles, is a detailed set 
of identification sourcebooks covering most aspects of nature study: seashells, 
butterflies, reptiles and amphibians, wildflowers, stars and planets, mam- 
m^lb, insects, ferns, trees and shrubs, rocks and minerals. There are five bird 
hoo)^{iorexdmp\e,AFieM Guide to Western Birds 1961) and several records of 
bird songs in the series. 
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mairiira} fcUis^^irr. a mmievm di ** :wtm:€ mnd t<ciiffifiiloK%. a tUM mm^emm. a city 
inuiNnMtu or a o ma r u iW i of mr^^jua^l i«iirrii?i< wmiM be food soom» far fm»> to 
ifi%>einfatr. Ttttr Brttiuli C^jmkm Prmtorial Ifcmtnm^ far rufiif^^c«tft<«i«ti]r 
fafts womt 27 tilkm io pttot gr tHr frfmii^ amimab. rMrf thabitaitft of BrUlitli 
hMftei iCmi imu Ihe^ r^^imml mmtewm^. oilrriHtf rkb iIh^ 

oftM^ can neco«Maetii4 > . mronla, «nd fifirm of ]r«ior area's mtoral 
(ifactiorocfia. / 

*Y<ii» «1ioh1iI heixoviM; oii^uaMtcid with a rmunpr favvr's ttsoorcv, Ci»<- 
f i P M r wKna irf tIdmi^B0mt: A Cmfdt $& tm1kmmmtmm^S0mi^<, hm Sta^ anwi UaHoilj 
<; IfTSI. TMft iMitilic^iooi is part ol aiii mt'irocicfmiii iofanaaiioii gyade mfim. la 
H . y<jM latB Smi Mom*^ * ils df aaoir!»v a JA eaot aorf Wirl Ara orifai o m of 
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iMffiaciiiMial rtkttnot materlaU. gmetruturftt »a"vice», organijmikms i^l 

ml iMMcii^liMM* prriadkaift^ priMrvkc and insrnricr ^ducatkm proframs ti^acnei^ 

iHKdjOlMmk fttfidliif i(MirKW--all thne rrfcr to etivtnifim«maJ education. ^^^^ 
^ I of calalafuct aod fmr or frre-kxan matrriak are cited 



of ajp^tifM iaicacifamce act Ivitiri o«i varied tiipksf^Mr vim^ vMyr^ni^ • : Au:;- 1 1 
Aawdatiott lor the Educatkifi of Ywnf ChiWfvn ^ 1 973K flaUr ( I9t^l fiends 
(tf*f>, CaimMiael (t%9). Gondoci Niamik (1975). HuciUesJn <I97JK Oviii 
( t4MK awid Wtl* U97M97$) MoM «rnerai teilbotikft in early chiidhuu.j cdtf 
cation have scctiom on science currtcuium and iu facilitattun Jwmatsand 
nm«lrtt?ni in the fkid fre<|tient{> carry science related articles. 



The» are not very many acienci' re^oiurcei* for u$e \% ith young children. Ihc 
««aiA|4«^ Migfeftted for acttvitkrs mav be tuu cumplex^ ur in "^av no^ 
rtghfl, for the wry \%mi^t or ver> in^rnperiem:^ t«r re^ricied childitn vow 
kmtm, ThMs where you coroe in. You will find, too, some ixso>urce>i give K.rm% 
%hich do licit fit yuurpeofra|ihy.yo«^»eamiei Vt>u deviisr You 

caei fi»d an aliumlance of actii^ities and lurrkuiu^ atd^« for etemcnw^arv 
achoota. Al these a#r ieveU, thetv ^^^rc elaborate grades».fe set * and materia i» tl 
yow ha w act3e«« to thew them by alt meskm. But me them in wav* voti know 
heal w*th young cNkken Sovne adult resources, as 1 bale t>yifwi«fd out. UUr 
bcMtf tfid maleriali . Y<aA mustf fofthkMRi th«r fit 

Mary wcience acimtkr« hwAB an? <ivntlen for pirt^nts and tcacheresof old. . 
ehfldreii. I hm^ used two that are e»pecialt v adaptable: Gmppiit%, ««dM4rf . W 
Vmm^ Okif€t% by McGavac- iml LaSalle ( and reacJrmi; >ei*ce h ir^li 
ewtyd^ rhmt$ by Schmidt and Xochcastle ( 1 9Ml> Both ol theur bated 
iMil apfvoachrt to teachfrslefined. coffiMefit<irirnund obj«?iln'es. That ts not 
whenr trtefior should utan for younger childrett Howvewr niafry of the act tuit 
cq^emncca are »im|>le uid direct— and «iteoverablr. Thev ahK»confW ihtfr. - 
atf IMS to tiarifrie. inr^qpemiw itqi/Apamm most of us can obtain 

PkffcafNi the richnt souirce^ ai tmsiend^ to adapt for itmmg cidtdrrn ar^' 
boiofc* written for u4der ch^ldreiT Check the fdiiem^ »het%ies in the chOdren s 
arm of ywr public ttbrar)r. If mwm arnwenk. it ts a good plac^ to find 
MUCHTMr. sim^. vnrtf ilhiM rated tnfortiuufciion. Yoti cannot read the«e hoak% to 
— ^ chihlmi; It i^intUid fwrn them off You twrvf lo tell the nseiMwigr% and 
•aiioii in ««Mf ds >oar children will understand Here, for ematnf^. are 
lanch hoiilL!(. 

4 ipf^l W Ifeiiim, b\ llogw*r Caras 
by IkimeY Cohen 
^ Jifc MbsMMti om IBhf »mig^^ 4 Bmk ^ Tmrs. by Kmt O Ihm den 
$r*siior run murA a f lei^lil^, by f*ifyman and Ntna Sclwj*pi«kT 
CMMbaN«dCMhefSMiff%^^^ Chxnithy ShuttlriMit^h 
Cmimm Wg»: 4# aJione Thei^^ by Al% w:? VtrirMwi* SiK^eTSitein 

♦ J 
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^ Scum df thrit^ li«ulticir«r **** written other science bcMj^s far children, Yuar 
lilMVim cat! het«t f<ou fiml »cMtt jkmal bouks on u»ptc» froft: pr^*^f^*4oric Hit to 
00 adi^MiM^'inh^imafl 

. Yr^ Ate tbe per«oii between children a»nd materials wht.h were de- 
jlgiiea wfih them fiarttcuh\riy in mind. Only the materiaiti you desipi have 
that advantaff. Ifou are the ofie who knows your children. You know each 
child. You Mmsi oM'ttf s adapt /br h^ivyimk^, no matter ft<m* drvelcipvimialty 
approphmft tht motieriah. Mating a good match betw^n this chlki and an 
array ot appropriate activities r» what you \mrw more about than anyone ur 
any book or ^ my tiet of curriculum matertaU. When you pe:mK?ah^, adapt, and 
make a good match, you are the tmcher. 



tm/ktmm mLr WKumn^ and aim 

The dmy% filled wfth chitdten and learning and ^lence ane exciting day^. They 
jdH«tiild gi%e you ieif-^atadaction The feeling and attitudes teachers have, thie 
thoughts and tnith^i they accept and belk'%'e. and the persom they are — these 
m.r^ importMrn in the science they do ^ith y^ng chilctn Ad^dts b^ire into 
nr '^iy everytning %mn>ir ctiildren do when thev are with . wlhilHer we are 
trying to or not. Wc m;h"' th^^m what we ire by beii^. 

¥wi lt » g f YiW)t»lf 

Hig^yy » t hope x htt\e akea^K n^ntioned «ome ^»\% te^ichrrs can lake stock 
awl appreciate t*v?fct »hey do with chtldreiti You ire the ^isscssor of your own 
need^, yo«*r vmn k^Kiv^irdfc: your u^n learmirg and growinf » your own ex* 
pmdinir co«nfort v%hh science and with children. M, you look ai yoarsetf and 
scM^nce. become mtk aware of yu ir strengths. You may honest t|nd sotne 
areas w ithin you thsst need work, rc Do you have some hanf-ujps* siitne bar* 
riers wUhin >oarse!f Arhkh mig^A affect the teaming q||rg^lunie^ s you 
arrai^ — or a%o«d-^^^4oi childn^n? Some attttiides iin adults ca^i t^Minh slop 
or slow down ^ hikki fi s science tmfuiries. Very llew yoimg chiMbvn have these 
ohsitacles m their i«eads. Far too many teacher* do— and ihe^ can be conta- 
gwiuf atii'udes which «iufbt to nr ctasstfied as d^if^gemM^ ^^mmmmi^n of ef* 
frclne sj^rience education 

Let'x esam^m ^V;me df^ t Se attitudes we an* raiding aNiut 

gaai y s i m 4feftnicift. We sHutilu be «ery sei^itrve to estabiishting a VMeisemisl 
f:^ iei^i e rfif^proach fm ymtr^ chtklren Be sure all children haw e access to 
!ke 'jTience c^periemes yc*:^ fdan and pr^vi^le, Em.oiMage '^lenttibc inqioiry in 
ail chtldrm Ainmmt ^mUk^n of both f^nm wit] be tnterriited uid tw»dy. and 
thm * idtvidiaat rtitereiits wilF not bs imn , Abo« Mfe Soming; ( i 9751 and vjirdk 
to see hc^ yciur "hi«lden rmesisafes'' transinil> 
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Hfui it iB mom; thaui fpm^ibk that prople all alor^ thf^ liiie did not ghx yx^i 
tm wtkpm ctumceft. If a re ii wnman. you may ha%r found Ihe biggest part of 
thf rjifm^t' to the quc^^ajo, ''Why is icimee our \/onit area?" You may be 
«lr«%}d s^ •'jtencc. Unicss your own childhood expttTkmces «vere truly excep- 
tioflLU,^a4S wmr gi ven a heavy do«e of the semist nu^s^^^r Women can know a 
Utile a^^ science, but only mm do it. So maybe you learned a little of the 
-wlial.t' rjthcugh not m vich. You mar havt? been told in hundreds of variationti 
tltfou.{iiy«^^ greying up thai scie'x^ ua^noiforgirts. At best.youmight have 
h«ard of M^^airNr Curie, the token uu aadfi in the hiii»tory of scierkce. But you 
ne^m* liiri*;<i the **ho¥/*' at all 

fs-e^ir it teased, in thii^case, on ignor^«nceof hit fcientifiircxperirBentation 
iSM»miAnd of how to build it , fix it. rig it. test it, fia make it work. And even if 
>oy can do jili ibom- things, can you tak^ h^\l cmtii lor it ?Can you be proud and 
»ait isf jfd w kbuut the slightest hint of (U"|/«)g that you havr done something not 
qui&€ proper? Can you i Jk about it cori^i(ortably--to anvom? Or do you hide 
behitid the ignorance that BM^xism builds? It is so easv to let Bill do it. And %'ou 
do know how to get him todo it--that yot: v^vre taught, Becau»ic you tearried to 
behave in certain "feminine" ways, you may now find you havitt^ some specific 
obstacles «o overcome, too— your feelings about snakes, jfor example, or is it 
mkc? 

If you are a man. ViHi may havr another kind of problem. You, too, do not 
wish to be the model fulfiltmen* of a sexist uptM^inging. You want todo right by 
Children, ail children. You will note the currtcufnim <uomments later suggest 
i|iie best science with young children deals wiilb ihAcr phenomena cbaest to 
l^icm—thesi bodies. ih^iT forxl. and their clothing, formaldehyde. No elec- 
trical transfeNrmer. Just the stuff of Hfe. The ofily trouble is, you were raised to 
fc^l thene brrad-And-shirts issues i^Tre of a womari s v^orld. Sexism strikes 
a^in You also may feel you have to prose a great deal more than the wisdom 
of the sc ^entifK: method. You may ha\« to be right . The association ol authority 
wi|lk masculituty is o^y^* social heritage, Your struggle with yourself may be in 
asmmting a«i open mind, in teaming to be ilexibic, and in letting a dittle child 
lead you. 



SMie Sjpaclfk Nacurv Haag-Upa. Most of these are directly related to 
iralsm. Some are rmjire likely to be associated \^ ith certain subgroups of sex« 
agr, Q^id culture than others I base already mem toned some. Can you think of 
any olisrrs? 

Sn afcrj , Ihrrsons ^ho in arras of the cx^untry also pc^lated by cop- 
perhead, water moccasins, coral or rattlesfiuikes can tell you why they mtr 
wmy of tiarw si%akes Their cautions m^ppan usrvivat . fbofrfe under the^ con- 
ditwm Icarm to idemify harmful seiakes. know thttr ha^s and ha«ims. and 
wwk out ways of asi»iding the imaiuem and protect ifig themselves. These peof4e 
cope well with a hajard and usually teach cluldmi to dio «Ov A c ity dweller wh^ 
•crs a OMTwd stick m iht grsk%^ t^Vhe park and screams bysterscAity does tM 
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ci^fM 'A^etl wnh dafftfrr. Once afmin kiiiowic«%r flrtalbrs for mure amsible be> 
lui%^Dr then t|pfionc»c«'. Cmaifily a slu^cUrr and groat) wlini the yvotd snmke is 
unntlkMied it s habtf society fthuntU no kuniprr rvward. Children shoiild learn 
rr»pi^ri W all i^«>rms «if fi^r ^nd ^imuld kfum which fcmis are ccmfet^l and 
wl^h '^cmid thr ealea a Ibuman Ult tf disturbed Amnmh Tkmt Frighten Pieapif, 
by tXirmh> E "^hvttb^wdiih. m ^ children's bocA whkh di«cusi«es snalues, 
b»t%, spidef ar>i a t4her«i it is a giml reMiurce fur this tupkr. 

Jk^dt^ri. ditich aV the same -r» tiw K-me. Chiyren need caiirtiwii^ abuut ratt. 
Rat», e&p«v:»all> Ncin»^y c>r hnwn rats, can he a threat la itiumam nvhefewr 
ttir> a^^juivd, The« ca'^rv ftcrm^" dims/t^%. Wn» may kmm thisonH too "mrtl, 
and not m h i<;el c^it^)^ irtable with rats in vour clas«rau«ti. e%im if the^^ are 
fpecial pet» i'^ a c&^if . OX TruM \tyur3elf It makes sense. But dun't ipenen liae 
to ferh«k. hai»'«K4«?r!!k or puifiea pkg^^ E%en if) ice are more mit^nce thmxi thsr^^. 
It has IsMtv pMifMed %Mil thai if humaA> ut^ mitk^ieed. monarch 9)utlerflie% 
iftmJd be the enetav. t% Man> cnta>tunr^ we Ha%e (earm:^ to fear mtr actyatty 
ci:ampetit«Mrs iar ' ft> d s«^pjy , ;s the thrr«^" . An «Ndiilt s awrsaun to 

all small hmy ifuiifs mA :^er%e $4.^me* m'U Besides, ^mii^ children 
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rraliy Itkr »hrni. Our Jiallik? fkhuuld be with the sentimentah/ing of thcji^ natu- 
ral phenomena in ^^hiiUrrr>\Mt«rraturtr a isnul !»csifntifk\cither. 

TtiTfiealliirf of these UMrm% of life mure exciting. 

. lm€€$s. Again, here i& an exampie where averst^n to experience anU kmns t- 
c4gc run* high among adults. Being able to identify the harmful bugs in your 
geograi>hM: area u impurtani; children sWm\d know thi!^ and should clieck 
with d M^fKmledgeable adult before xhcy approach insects oi spiders. Bu^s 
prolific natture study We\c*f ycne. matter what vowr scaling, vuu will find 
them. 

Enclming a small area— the itiea insickr a tire, a plast ic Y op. or a circle of 
rupeor iap*fitne. for example, gives ymi and children a defined ;-Rve of earth to 
study (W>4rln:yre I975d). Chances aiv it w ill contain insect- of several kinds 
Cracks in waits and sidewalks can be rivh t<K>. You can help children begin to 
have respect for the important functions insects have in iHir own livev^lant 
polhfiaiion, balance iv insect |^K>puiation.*^ and biotic communities, soil ma- 
nffHitations ami enricnments» etc. 

SlinU', slush, and M)fn\^%\. Ever stop to assess your own pieferemces for tev 
turr»?Or how you acquired them?' The soft, wet, slimy creatures irf the earth 
rarely are teachers' favorites, thufH avoidance ol some fasc inat ing foi ins of life 
can be pataed from one generation to another I have seen zealous ten-year- 
old* stamping out the livc^of siug^i, grubs, amd larvae as if ridding the world of 
a great scouiige. They do not treat wftdflowers or beetles that way How did 
•hey le^am the difference? As w ttKalt forms of life, some of these creatures are 
more congenial to human piwitEes and purposes than others. AJl of them, 
hcrwever. play a part in the ecology of rKs r area. All of them, from a scientific 
po«nt of view, shoukf be acceptable sia*>iects for study. None shcMjId be 
mtndlesidy destrvyed bevau^t* of their textures. If a gardener deslro>i& slugs, 
there shuutd jbe recognition that another value svsfem is coming into play — 
one in which technok^ plays iMj«ne part— but it is not by all standards scien- 
tific, tl IS a valuae and a choice 

^yifbinmi^. Here. Teacher. Hold my wiirm— < nfr//*/. * And t hi're you atv. ready 
or not Are you ready? And are you erftHMinouvIv respectful? Earthworms are 
doing mure than their share of the world *s work. Like insects, their processing 
id soi^ leaves it rii:her by far The holes and bw^ruws and bumps ihey make 
atlowi water lo dist ribute through the sioil— ait'n»c^h ♦hiy make a sei.ond-ratc 
sutmrtian bwn. If vou define the tkkle and Ji<;runcrV m your hand as a "had" 
frrling « lowk back and see w here you acquired xh-: p^yc.iok^icaJ burden. 

l>ecompmukm and putrtfacti^m. Do the WTirds themi^^elveii^ start vou cburn- 
can almo9it smelt it now ! That 's one way we know erKaigh rKit toeat it 
Gcnarafty, people are tikeiy to tea^^c such things akMie. it is a gxiod messape^ 
the hacieria and ^uf^i do not need my help. But avtrrsine altitudes can be 
ovmtated. Children can easily get the idea that decompositioti is bad. How- 
ewr* these processes are iust as important in rvatura) production as budding 
Md ri|>ming. Atid. if anything, they are more interesting. Chikfaren ant? drawn 
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^ to decaying ^^uod or «i aead rabbit. Don't draw them away. Tht»y should net 
yg^^^^Jj!^^ louch an animal^ carcass as rule. Protect them from what may be unsafe. 
00 But do not protect them from knowledge. A squirrel w hich has been runover in 
the street can afford city children a rare opportunity to see '*insides" — use the 
opportunity. 

Propriety. We grew up w iih (eehngs for rules, standards, or a decorum w hich 
may have served us well. We can also catch ourselves, espcxrially in science. 
. having many reactions based on a code we learm^d when we werechildren. We 
havt! to examine our proprieties and see if they still ntake sense— especially in 
light of ever increasing scieniiHc knowledge and much greater environmental 
awareness, not to mention oui increasing maturity. For example, many of us 
learned the hard Wiiy oiM to pick grandma's garden flowers, but that 
wildflowers existed for little Hands (o upr(x>t at will. That is a propriety. 1 
strongly suggest that you teach and carry out a completely reversed ethic: pick 
what you plant. Leave wild growth alone, especially in natural settings. 

A related propriety is tellinga youngchiid/'Don't pick the lovely trillium. 
Carta. Let s leave it there for o{ her people to enjoy/' That may make the adult 
feel better, but tt i% not reasoning which is scientific or which teaches science. 
The primary reason to leave it alone is that it hasa natural, biological functioin. 
Picking it interferes with that function — terminally. Nothing in nature is there 
solely for the purpose of giving human beings pleasure. Aesthetic benefits de- 
rived from other forms of life are beautiful, but incidental to the natural func- 
tion of any Hit to live and die in the style of its species. Any disturbance of one 
form of life v^^Ai fbventually make trouble for all forms. 

Another fiY'<>priety: Taking apart is destructivene^s. As a science educator, 
you plant flowers for picking ^mi for picking apart to see w hat is inside. When 
other uses are exhausted, the old clock w ill still be fascinating as a dissecting 
experience. sSo will your dead catfish. 

Here isanother proprietv: duller is messand mess is sloppy and sloppy is 
bad. Or another: Soil is drrt and dirt is filth and filth is bad. See how you can 
catch yourself in your ow n web of krv*>w ledge-dodging? Chi Idren do not benefit 
when adults live by old mvths, 

inhibltlom and Prohlbitlom* These are proprieties, too. bur deeper and 
more serious within u%, therefore less open to examination, even our own. 
These may include reactions to the essences ol life: sex. reproducti<m. birth, 
body parts, bodily processes, and death. To humans, these may well be the 
most important ana highly valiK'd of all scientific phi^nomena. They may also 
be most heavily laden w ith cunit>ersome bundles of conflicting va!*«es. Is that 
why we can often find them categori/ed in very unnatural cubbyho es of ofur 
minds? Is that why so many \i4 us have a hard time dealing with questioins 
about life's most woiklrous aspects? Children want to know . These are the 
questions some of us do not encourage. S'mie of us seem to believe that chit* 
dren s curiosity is good unitss it is about their owm bodies, and we have dis- 
couraged learning through direct experience or any ol her way . W*here are vou? 
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What do you thin! w hes^t for the chiidren you teach? {I did nol say "easier for 

you/') You know wheiv science stands, dimi you? ^ 

r W lasi f9mgk% m th€ MtirAI s^m to wiihdrmt- alf*iost eafurrlv f ntm adxnnt m^ 
mm. The fa^sr* dfum rhems^rs ijf htasH and fUnen mto mtudtnvs. the ffte^- 
«n«^5 mrt immed t«fo ^tdmrh^s . and the suharhs are s\% uQi^m >ed hy ot4r t tttes. The ijnh 
l^mtftf wtMi^p stWhssreh tiHti hed hy i\ r^r hat, o>»t^?/niwj|t. mtd p^Mwh lit 
woHdmitkin himneff . /IVtwtMtit /<M7. p. ix) 
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n Thus begins; an enlightening aijil entertaining book on one of the most 
inhibited of all topics — human btood* or, as Vroman calls it. "this alarming 

00 treasure/' How do you react when a child cuts a finger? We have difficulty 
teaching others what we have not accepted. But if you understand and believe 
that pain and blv ding have positive sur\ival functions, you can give these 
attitudes along wit h your first aid. 

Here, Jerry, let mc sec il li s bleeding, gtxxi' That cleans it. Now Tm going to 
hold this clean guu/c o\cr your cut lighlly . [X> you feel how light that is? • • 
ril bet it hurt, didn't it? . . The hurl makes vou do something quickly to ujke 
care of your body* And we're doing il. Wheti we hold the bandage over the cut ^o 
tight, it gives vtmr bUxxl a chance to coagulate.' That mearvs it gets thick and 
then stops flowing. That 's hsc>w vou start to heal and the cut gets better. Think 
that'll lung cuout^h? O.K tei's se<'. Good, now we'll use some of this medicine to 
clean away any outsiders: things like bacteria, maybe, that we couldn't even see. 
Inside your skin is always clean. Your bluc^J does thai. But when yoti get an 
opening in your skin, outside material can gel in. even w hen the blood comes 
cMit and cleans the. cut. That's why we clean your cut w ilh this. There. You did 
well. Want a Band-Aid? 

Bleeding, mucous, saliva, tears, |>erspiration. elimination of uriiVv' and 
feces — these physiological substances and functions are healthy and iui] of 
scientific wonder. Accepting them as such can do a great deal to enhance the 
spirit of a child as well as her or his intelligent mind. A happy selfifecltng is 
strengthened by knowing and appreciating oneself inside as well as outside. 
Accepting oneself totally, with no exceptiovis or unmentionable parts or pro- 
cesses, is what a "healthy self-image" me;*' . *^«^rung (1975) discusses non- 
se.\ist activities and resources for young cnildren coi^ ^^ning human bodies. 
BiMlies by EUirbara Brenner (1973) is also a good book to use and enjoy with 
young children. 

It would be a poor science program if it avoided the processes of life. 
Young children understand the beginnings of 'reasonable explanations when 
they want them and are ready. They seem to understand a great deal about 
adub attitudes long before tha;. Teachers can show uneasiness by answering 
too much as well as by avoiding questions (Elkind 1970). If you feel comforta- 
bleand ^cepting about sex and birth and death, you relax about these topks 
with cKildren. You have to believe there will be a tomorrow. These, like all 
phenomena of the earth, seem best learned gradually over time, as uruler- 
standing is built with maturity. That is why an alKlhe-time-and-wbcrever sci- 
ence approach is most sensible. Teachers have to be ready. 

Your training helps. Seek it. Right now. death is a topic of wide humanis- 
tic intercsl . You may find discussion groups of persons helpii^g '^hemseivesand 
each other toward greater easse and more understanding. Some teach?rs do not 
keep animals or fish in their classrooms because they are afraid of not being 
able to handle the death of a pet with children. There is material for both 
adults arul children to ?ielp yOu with theite ti4>ics in your science planning, for 
example. "Why Isn't the Gerbil Moving Anymore?" by G. P. Koocher (1975). 
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Early childhocxl teachers have been !>ensiiive lo the great interest young n 
children have in reproduction Jt is a developmentally appropriate, egocentric pl^^ ^^^^ 
interest* Young children are physically small and close in time and spirit to believe. 
their awn infancies. They are intensely aware of babyhood in other and ARE 
creatures — it is still theirera.Their parents usually are young adults who have 
younfc friends, so new babies among the social group are not uncommon 
events. It will be a regular occurrence among the families of children at an 
early childhood center. Wise teachers know this, aizd plan many events in their 
science curriculum which supplement conlforl and knowledge. Live-bearing 
fish such as guppies, mollies, swordtails, or platys. or mammals such as ro- 
dents whose gestation period and growing-through-infancy development are 
relatively short in time, are favorite reproduction experiences. Wise leachcis 
seek parent involvement in ihese and other aspects of curriculum develop- 
ment. Families who share these experiences often find the actual arrival of a 
new baby easier for ?: arenis and young children. 

The real hang-up of some adults is a bone-chilling dread that some day 
some child will ask a human question on a human subject: "But Teacher, how 
did the baby get inside its mother?" It is an interest ing superinhibition. from a 
n<msexist point of view. Males play a vital role in conception of all formsof new 
animal life; their nurturance of the conceived life then varies, as docs the 
fevnales' depending mure or less on the biological dictates of the species. It is a 
crime against all humanity that boys should go through their formative years 
thinking only females have anything to do with reproduction— and that is 
happening, especially to urban children. Early childhood teachers should con- 
sider the prime importance of this piece of growing-up information for boys 
and girls both. There are three basic animal reproduction concepts, in fact, 
that e\^en ver\ young children can begin to grasp: 

// takes tHXPparertts of the sanie animal species to pnHluce mmfial of(\prhtg. (I say 
'*normar* because there are a few animal species crosses — horse ^ donkey = 
mtile is an example. But these creatures do not reproduce. Beefalo, buffalo- 
cattle crosses, allegedly do reproduce, but the conditions arc still unknown 
and questionable. 

Prenatal arrangewents and care vary greatly throughofdf iuuntat wx^rld. In 
ncartj' all mammals, including humans, the young gi\>^ ii eggs fenlH/ed 
within the female's body by the male and are born live. 

Young animals, incliulirtg humans, grmc up to be like Their pan:rus: of the same 
speciics and with the same species characteristics. All humans are born of 
human parents and w ill have human characteristlics. 

An honest, scientific, and humane an^Aver to the question abow is, "The 
mother's body makes an egg and the father s body makes a sperm. The sperm 
joins the egg in the mother's body. The twocellsgrow togxnher to make a new 
life"— <jr words to that effect. The M^pic is human conception If discussing 
cKhcr species. avx>id the wcial sex lole trap and use the terms male and female 
fkx the hamsters and guppies. Now\ if the topic is human sexual intercourse. 
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74 then human lovc-making could be discussed. However, the topic is unlikely to 
^ be of major interest to young children unless it is part of the observation reality 
DO of their own lives. Should this be true, then wholesome, positive knowledge 
can help them handle that better than ignorance or liesor mythcJogy^streef 
talk» which is a combination of all three. The egocentrism of young children 
functions in such a way that they seem considerably more interested in their 
own origins than in the adult interestsand motivations which pv'oduced them. 

Yow Stnwiaths Count 

You should count them dearly. These attitudes, feelings, and beliefs will do 
more for your science program than a triple budget. 

Your Uniqueness. Teachers are individuals too. Children can be worn down 
to boredom and routine functioning in a hurr>' if all teachers sound and act 
alike. Your own feelings. Interests, and motivations should combine to assure 
that the way you do things is your very own. 

Your Energy. Shaping and setting up a program is hard work , Your willing* 
ness to put in the extra measure of verve necessary to locate materials, 
scrounge some equipment, or scout a field trip route is what makes a .science 
program — packing it. unpacking it; getting it out, putting it away: borrowing 
it, returning it. These are yo«r processes. They sometimes seem endless and 
mundtane. Not so. These are teaching processes just as surely as your sensitive 
encouragement of budding intellect through discussion of experimental And- 
ings. V/ithout teacher-work, at home or school, there will be no scietKe pro- 
gram. You have to believe it is worth it. 

Your Interests. Your own curiosity and intellectual problem-solving ap* 
proach is going to teachchildren.Ifyou are an effective and persistent seeker of 
knowledge and an open-minded, flexible person, ready to follow a promising 
direction with children, you are a fine science model. Your careful observa- 
tions, your thoughtful planning, requirt a mind set toward science. You think 
about science a lot, and about how to do it withchildren. Youexpand yourown 
knowledge of resources and acuvities enthusiast ically . You fmd joy in discov- 
ering the world with children. You look forward to it. \<m are also a model for 
how to handle frustrations and faulty experiments. You can admit your mis- 
takes and learn from them with children. Truth really is more important than 
face-saving. 

Your Coping with Problems* You believe in the scientific method: you use it. 
You live it. Whether you are trying to figure out what is the matter with the 
radiator or why Samantha is so listless and quiet, you are problem solving. 
You are using scientific method. First, you observe carefully . (Samantha is sad 
or something this morning.) You repeat, you look again. (Samamha has* hung 
up her coat and is wandering around, but not findingan activit> ,) You vary the 
conditions. (Samantha has seen her friends. Andsea has shouted to her tocome 
aver, but Samantha did not respond.) Ymi cx>nipa!e instances to each other 



and to knowns or experiences you have had in the past. (Samantha does not 7* 
seem interested in anything that is going on. Samantha is not usually like this.) J|ACHERS 
You hypctliesize. (Samantha may be tired? Coming down with flu? Maybe BELIEVE, 
something happened at home?) You experiment. (Let's see if Samantha would and ARE 
like to hijlp make cookie dough.) You evaluate. (Samantha seems to be enjoy- 
ing the activity vigorously.) You infer. (Samantha cannot be coming down 
with the flu, she's too active now.) You draw conclusions. (Whatever was 
wrong, Samantha seems like her usual self now.) You verify. (Samantha con- 
tinues to enjoy her activities. Later, Samantha's grandmother tells you the 
family was up late the night before and overslept, making a rushed morning 
for everyone.) You know. 

Your Involvement. You believe that science is important, children are im- 
portant, and you are important. You wapt to do a good job on behalf of chil- 
dren. It is more important than being an authority or having the right answer. 
You look for ways to work better science with children. You really care, and 
that is the greatest strength of all. You do believe it is worth it. 
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7S PIIISONAL ECOLOGY: 

THE eONTENTOP YOUNQ CHILDREN'S SCIENCE 



Snowflakes drift. 
I taste winter 

melting; on my lips. * ^ 

I have discussed science and its functions and have suggested children's attri- 
butes and activities, and many things teachers can do to guide children and 
science together. In other words, I have talked about "methods." But what 
about "content"? When you are planning science with young children, \v/i<2f do 
yoUlntend to teach? What do you hoi>e they learn?. 



THE TRADITIONS, THE PHENOMENA, AND THE MIDDLE PERSON 
Traditions Ara Adult-Ori«nt«d 

What is your orientation to science? Are you thinking about children learning 
how to solve problems, discover things, and dp activities to sense, manipulate, 
experiment, and find out? Or are you concerned about their learning facts as 
you learned them? The tradition in education has been the latter. Even early 
childhood educators have been known to state their science objectives in terms 
of the pieces of conglomerates of information they wish a child to acqiiire4 But 
this nriature orientation should be reserved for adults. 

With an emphasis on science content and fact-learning comes a focus on 
traditional disciplines or areas: the biological sciences, the physical sciences 
and mathematics, the behavioral sciences. Or, people talk about the "pure" 
sciences'tstudying the basic phenomena) and the "applied" sciences (uSmg 
scientific methods aifd findings of pure science to solve problemsfor humans). 
You are probably familiar with the traditional science fields such as physics, 
chemistry, bacteriology, botany, zoology, anthropology, human development, 
and on and on. These divisions of knowledge and endeavor are arbitrary and 
the fields overlap. They are handy, but they are for adults , too. When y<xi try to 
give them equal time in your early childhood curriculum, you run into trouble. 

Th# Phfiommia Am for Everyone 

Though the tradit ional science fields are for adults, the happeningsof the earth 
are here for experiencing by everyone. Science also means encountering, dis- 
covering, and investigating these phenomeaa in an increasingly methodical 
and cumulative-constructive way. This has been done through historyr*^|ie 
results which have built up are the adult sciences as we Jcnow them. We havj^ 
emphasized the probing and finding because it is not oniy mwe developmen\ 
tally basic but^lso more basic to science. 

• Kaxue Mizumura. I See the Wind%, Nov York: Thomas Y. Crxmell. 1966. Used by pmmisskm. 
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Yoa stand bel^ween the great traditkms of a<kilt science and the greai! mys- 
teriesof youQg lelt^dren's teaming. You u>N not only guide tfcc expenences; 
yom wttt^thoose some of tbem. If it cosiid be assumed that children %hFoiild en- 
counter thccr science they need-d naturally, the job uoutd be easy. But theirs is 
often not a natural world. 

Science has to be ( 1 ) airailabk. (2) appeaiing^ and i 3) af^opriate in or <ler 
for the child to get fully in«'oIved. 1 have discussed availability and appeal to 
some extent. What is appropriate? Let me restai^e and elaborate two of the sets 
of assitfnptioos cited jUa the beginning of this book. 

The moflt cfiectivc lom c o of early leamh^ eaqirricaces are: 

a Closest tothechiki^ This meas'. roost immediate in time, nearest in actual 
physical praximity. and rnssi ^imih" -n kry attnbutes such as size* form. age. 
and culture. 

• Of the child's own encounter ^*.isco\'tr\\ chpk:e» ind/or creation. 

• Those which directly serv^ t.^ child's own immediate needs. 

i^mVg ciqpcflcncr* shoiak^ piaancd to crpainJ gmdnally through time 
and sequence, beginning from the child's own physical, social, intellectual. 
em<;tK>nal. and spiritual self. Curricula content should there£ore. 

• Start with the child's body in motion — activities the chi'd does and tht 
child s actual senstMry contact. ThrtMigb time, and lugicaVdevelopii^ental se- 
quence, educatiotn experiences can gradualH' bec«*me more nnn<<»u*. farther 
away from the child's immediate cxperieace and reality hut AaW on it. 

• Continually charge, being based oin drv« k>pmemil abilities, w*xpanding 
interests, and accumuxaiing experienct: of children. 

• Vary \%>th individual chijufen at a givffii time. 



TMC CMILO AS A OEirmi or EXPCRttllCi 
tNiraonai Kc ol ojy m • t c toti c a Wmmmwmk 

Ecology is the study of interrelations of ^ivi;ngbetiigs and things with tlu? envi- 
ronments m which they rfxist . UfKler ecology quite properly go considerations 
of e^iergy ftows. of cycles and patterns amortg natural phenomena, of the 
stability or instability of natural syst«fms, of pcputations and communities of 
all fiorms of life. Can vou ihmk ol spe< iltc examples uf u ays aH od these ideas 
relate to children? A chiM is in ;jb4^iive interactjor* with the enviromr/icnt as a 
conditiom of growth. 1 have trie J to center on the individual child. Therefore. I 
propose the cumept of ' personal ecology " asa guide to the st it^nce experiences 
you chooM? U'r fiKUS on or uncmer as your currtcuium content for and with 
children. ftrsc^ntfr/i'toti^v i-^the ifuiiAd*^t child interrrlattHg, iriBerweaving. and 
imetMtmg with vhe pftemmhena whwk muke up h^rw his emirnnmrnt. 
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« rim DIrtMics from fall Crttorioii 

fCO^^OGy I have combined the assiuniptiutis inxo a way of planning and s^rlecting science 
coment for children. The physical or Ci^niti ve distance from ooe^if is a crite- 
rion you can is^ppfy when you try *o decide whether an activity is apprc^>riate 
for the children you know . Figuti^ 3 gives you a general idea of the distance- 
froin-^eif criterion 1 mean. Here I am concerned with science learning, al* 
though I thifik the scheme could be applied much more w idely to early child- 
hood cm*-' ila building. 

\u Figure 3 the child's own self is central. The d\im*-nsion radiating out in 
; . rectiom refM^escrnts development through time, the grow th ctf the child's 
;n and abilities, amd the accumulation of expericnnces as learned. Around 
. peripherv' erf this p*c-ture aire examples of the adiUiit scietKres, How does a 
child grow from the center oiilward to emi-urnpass ihcr learnings erf the enlii^e 
scheme? She or he goes through • "me and accurr uilaies ih i xperieocesas he or 
she grows — J the experiences are there for ihc hai ijig. 




Mixf. young chil<*ren are still £airly close to the center, as the scope of thenr 
expcri^.ioces is defined b>' Figure 3- I have divided significant science 
phc^xxQicna into eight groups: people, places, time, weather, objects or things, 
plarls, aninaals, and change. The groups are arbitrary. howe\'er. You knou^- 
ifveUihataliof these phenomena are interrelated and meshed, ihat friends and 
y^rdt and ruiming movements go together depending on thtr time of day and 
weather. 

Km* PIctura !• Ufiiqu* 

I have tried to make a composite examples in Figur.* 3. Each child would 
actually be an tndi\idual picture, and specific happenings in this individual 
iife would repdace the general phrases. Let's take some of Lennie'sexperiences 
in the weather and time groups as an example. Two-yearn.^ Lennie experi- 
ences time through his stomach, in relatkm to liis needs and the habits he has 
Bearoed about food. He knows when it is t ime to eat ; he learned to hear, 
and smeU the signs. He starts to stay in the kitchen underfoui at meal prepara- 
tion time. He has begim to* predict the sequence of a day through eating cultur- 
ally chaiacteristic food at given times. He also knows time through his cloth- 
img. Having his shoes tal^jsrn off means naptime for Lennie. but being dressed in 
his pajamas - ^ans bedtime (*iight4nto-moming). 

Lennie does nof ^ow yet that the weather and temperature in hiis home 
city. New York, iscvx^terat night, that central heat is turned down tosaivefuel 
ur that his own body processes are slower when he is resting, but he does know 
he usually needs to be covered up w ith a blanket. That is important. Hit* leains 
nighttime through his blanket. As he grows, he will learn todav is na\K, that 
today's weather is cold and rainy, that night ccmc ever>'da\ ^fter supper 
Much later* he will learn there is a toinorrow. that tomorrow can be warm and 
sunny, that day and night roll around continually in a predictable diurnal 
cycle. He begins to learn some days are different than most , ec^pecially week- 
ends and holidays. These days have different schedules. Then iw^ will learn 
about days of the week having different names, and needing an account kept so 
one can tell which day it ts. He woll tearn that the days have different names m 
a cycle of seven, a week. alihc>».igti nights do not have ni^rnes. 

He w Ul also learn eveniaiall * about Vsi jrs ind months, maybe m that or- 
der. beca\use although months are ^h^^er. they are also arbit ran . But a year 
makes sense in a climate where seasons change. As Lennie grows, he knows 
how old he is An annual event — most likely his birthday, if celebrated — will 
probably be lii. ^ firsi real experience-memtiry with a yearof time. (And because 
Lennie is a htij^ltilv valui pernio b*n\\ M home and at school, his birthday 
enhances his st il c sleen. a ih his own special annjual celebration.) He Warns 
that growth, a;ige. and time are related stgnifa«.ntlv for humans Although 
Lennie learns hope for tomorrow , future time contv^pt.-* ralK come later, 
since Lenniecanc^pe^^enceyes^el day by remeivibering hisow ra real activities. 
He will only have a vagw speculi^ifcon, then a guejtvs. atid most a sophisti- 
cated prediction, abcmt tomorrmv Ti»i* fulure is a move difiicuit axxl itiev^. l 
time cor^icept than the past all through his life by the sclf-dist:incc criterion. 



As Lennie grous and de\'eIops further, he begins to rebte time more 
^^S^Jj^ wkkiy and sec how it interweaves with coaiceptsof disiariL for examplr. and 
mo\'cmen:. If his mother interrupts his televisior* watching lo send him to the 
store, he can run iast ana miss v^ry little of the program. If he walks along 
watching tlie sidewalk cracks and puddles, the trip to the store can take most 
of the afternoon. He is ver>- unsure about measurements altogether, but mea- 
sures of speed hold special fascination for his socieiv. and by the time he is 
nine, he shows proper respect for a low time "zero lo sixty" acceleration of 
vehicBe speed, even though his famiK does not owra an automobile. 

Meanwhile, through his own time, Lennie is also experiencing the 
weather. He knows cold. warm« and hvH air. and high or low humidity, both 
indoors and outside, by his own comforts, or mf>stl> disc omforts, which seem 
more significant. He also Vnows playing the steps in the summer ruim is in 
disfavor, though it feels good. He learns of many human activities which take 
place in relation lo the weather: eating and drinking hot or cold food, or more 
or less food; eventually seasorial food comes to Lennre's at?iention. He experi- 
ences clothing changes, addition*, or suh^ractio/is.'with the weather. Weather 
change can be vivid; storms are scar\ Lennie le? ns about that verv earlv in 
iife. 

Much later. Lennie }earns about weailier p^cil'cuon. He watches and 
checks the weather rxTSMO im TV — that person n aiways right, either fit: 
starts to think abcul vig^is of weather cH .ng*- dnd wind, for example. 

^ Hedoessomepredi rtingoShiksuHn. Hv put^ia, >ntht roof -^nd measures 

the rainwater w hiih vc ^iv-cls in it. FL' le rm 0,. • lives in a <-fimate with a 
range of temperaiun i» an/ eat! ri ^^^t-^i^. H.* t e^ins t*.: fjnd v ,i that other 
peopfe in other placei'iv cV ii^Te.ijly; ^.iivn it is Aarmand i^r riV in New York, 
it may be raining on hiv c./i/xsiri^ in \r«rth Caruiir.n VVhiti; i? :s breakfast time 
for him, bisaum and family in L .)s Angt* les arc suii niei ping ?c the dark—and 
his cuLisins in California have neve^ seen sikow 

The pasting of a sun or an uailr^ ell^^ on bov« J -of^ si^ci of paper called a 
calendar is ah indifti*r;.-n; i*< tiv kv {: Lennox: ir kin :'er^<^rtic:M. although he likes 
to pas ' and enjoys nuuching tli * s .*nboi w ir. h vL-*?hcr he encountered .^n 
thw w ay (o school . A morv? meaningful recorj -k'.vpji.^/, Aould be to put tfie syiB- 
hols all aloug in a pi v;^ressive row — w ii>. a moonot a K'dor a blanket symlx)? 
in between. Then Lt nnte !>ees in an abstract u^u Ji^»t day tollov* s mgbt foil^ms 
da v , w I i ic h mat V he ^ h j s e x f ic nee L . i i > ' c c u j j i n t <> s:e ? hi* \v ee k eye 5e >. 
hcnoteslltat weekends are uitierent Mec «iJv'^<>'>s. hi^ n svmbol o^ vsc . i> 
e.nd activities: He nii'ighi .»i\*igest a basi4'6al^ l i/rt \ wwtlter, and activiii*^ • 
humans all tx*gin lu ; »>osx^jnate intc a !e*:»r?iin^; : rcv ^rding of seqo^ncef: 
whiv^i Nlill take a lonp riiru* v- o* ^to an jndec itariL^iig of the calirndar 

The seasons are p^ fvr«»s- v ithin .he f 'iniev^ork the n^onths, c>r 

iht calendar, hint inalitue^hj^d s>.\n..rierK\'. LncUrsiandinj? season.iU change 
means accounting lor tim . wr/ir^er. ani^ earth : owments— ioo much for 
young children. For Lennie. the lusi dii v of ? ,iring - > when he lan go outride to 
play withiout his hea\ v jacket. Spring is m**. rvhiU-il ;.jthe calendar at ali in his 
lije, but lie uiil Icai nat aneai !v i,|»e loliM>/t tc^'wa.d w it t^t^nnie *«kill be a long 
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time understanding seasonal c>'cle. even though he lives i.^ a cli ne where 
winter and su^mmer are ver> difSenmt and the transitions (rf aoitumn aqd 
spring are ootable. Wherever children live, tiie extraordinary significance < f 
seasonal cycles of a year for all formsof life isa huge scientific understanding. 

C6flce|>ts of tsn^. weather, seasoux^il cyck. and climn' ^ are farther out 
the self-di.s« 3rct^ cnl^rion of some ch;idi>in than others: 

Marc^rS^Ui Ri:jrmrmg Dee: ' '.^^ near the northern shores of ihc big lake. Because 
she is Ic^ixijig hstr Chij^^f/c wa scii-nce \* ell. she knows winter means ice the 
lake is thicker t ban a large tn; »he fish, cold and firm, swimming under- 

neath. Sht will v^atch iherrr^ '7^<- cauj^hi through a hole in the ice. She knous 
winter seasons-wit hin-sea^cf^. depending on the wind, the clarity of the air. the 
axDount and quaUty of the sno?* . The snow crust will bear her weight, or it 
won't. It will show clear tracks, or it won't. Ii will stick to her feet, or it won't. 
She is beginning to understand the significance of each o* these conditions She 
fears the (lowing blizzard. She learns why the sticky snow brings excitement. It 
can noean spring — a life-saving event each year at this time. 

Chester Jackson lives m a house on the outskirts of Casper. Wyoming. The sea- 
sons change, all right. Chester knows bitter winter coJd and summers with 
sunny, hot. dry days and chilly nights. Sfnng Ciomes abruptly: the older folks 
say you have one day to plant a garden before your lettuce dries up. but they 
laugh and wink, so he is not sure. He knows the wimf brings all weather, so it 
probably brings sprint;. He already has the habit of n'.*ng the western sky. 
tike his daddy does, to nuke stock of the clouds. He >tiU ihirJcs the wind brings 
night, too. It brings evr-r>^hing else. Well, he now knows it does not bring the oil 
riggers and ranch hands jnto town on Saturday night, or does it r 

Taeku ^>,aav/a spend!^ her Hilo. Hawaii, winter wearing the same clothes she 
«ic w into a few months ago. There is occassional hard riiin. as usual. Her father 
aivJ his brother talk a great deal about foK>tbaJI. But holidays and fluws of 
tourists at the hotel where her mUi^r works h \{ her more ab^xii the season 
thaw the veather. Since she knows little of seasonal f mperature changes, .she 
learns seasons by iht scbiol year— winner is when s\w goes ua school; summer is 
v.hen she stays home *>r w ith her grandparents on the farm Sfie can be ot help 
in the summer on th becat«se that is ij*e pi. . A of the \ ^rida orchid harvest. 

Once on a hoiidav. h . reric t<;ok her to see smnv in the c<-uies of Maima Kea. 
But spiing is a conti^^ i. not a ^^lapfJening. lor Taek .» 

411 four of these children, Lennie. Marcella. Lliti^t/t^r. and Taeko, are now 
eight vear-olds. All were recently taugJit in their third-grade classrooms that 
the urst day of spring was March 20. But each pt-rson brought to that scieixc 
lessen a unique background. And. regardless of previous experiences* with 
spring seasonal changes, none of them is ready yet ^Jl understand (he vernal 
equinox. 

Nstyra f J Battle 

Nature study has been gnen piiunts in c.^. Iv childhood science with go<xl 
reason. It works. Children are fascinated h\ nalural pbenonicna. It is their 
giuup. remember? Thcv are natural phenome na Understanding technology 



requires a y- :;jng child lo undcrsiand the prtxlucts of an adult mind. Thai can 
^CTh^n^^ b*' JeveSwpnjeniallv incompatible. 1 prupose for yourc Mnsideration a subcate- 
gurv of ihcdiNlaiKe-trom-sell criurion uhich is ihe ii- cance-from-naiure cri- 
terion, li is ca>ier ami more appropriate for a child to irace the origin and 
developmrni of a dandelion than a kitchen timer. 

Children's questions often concern origins, vv heiher natural or technolog- 
ical. Chi Id ren area Imj Hi: crested in movement, changv. and life itsell. although 
their disiinctiitons between living and not living may still need years ot matur- 
ing. Children are interested in other people, other small or young t reatures. 
other growth and the grow th of other>. 'All oi these are nature interests. 

Children's experience with nature is partly an access problem Young 
children need protection and supervision: confinememt to a small indoor space 
mav be the usual solution. In majoi cities, access to large natural are*5i: may 
cost mone\: thexelore economics may influence the availability oi nature ex- 
periences, Geographv of a home region deterniiiics the lirriifs of many chil- 
dren's experiences. Some children will not know what a beach is: others have 
upt run or sledded dcAvn. felt or stvn. the dip or swell of land into valleys and 
hills; still oth< rs have not experienced standing along the sKi^vl and watching 
the rain collect and flow in the gutters. 

Climate of a home region will deteirnine the scope of vve:Mher, seasons, and 
manv related s<j>urces of experience. Whether a ^.hild's home area is rural or 
urban makes a great deal of difference in his or he^ science life. A rural child 
mav be readv to skim the cream fn>m unhomogeni •rm.'d milk ^\nd churn butler 
An urban child needs to trace the milk to Us original source. .Vlakmg biniei. 
u hich manv children do not eat at home, h orn purchased cream, w hich maiu 
children do not use or understand, is a far-removed exercise for a child who has 
never >een a cow. The teacher of urban young 1 1 jldren lusa sp<,'cial challenge 
to pruvidc naturu! t'xp>frierut's and should have a special budget for it. 

Phvsical sc iences can come horn basic natural experiences a» soundly :kr, 
biolcigical sciences can. We have given e\.jimples ol ^uuae ot these pheMunuri:.* 
earlier, bixiies motion and food preparation, for example. Physical sci'^rk- 
exjjci ieiices likely to be naturallv encountered seem more appropriate fox \ • • 
voung children than ho<Aing wires to a dry cell bat , r^i u<:derstanding tne 
sequence which causes a bulb ?o light. Childrv.? . 'rmr v,;:f«suld like a 

gtH.»d shovs, t spc'ciallv a magic sliovv, Mwny of - s\r^ ... uiar ...^ * s of adult - 
or icnted ^ience. such as "growing" chenv ical ct. ^' . )^ v :tl gulden" 
o V orking a magnet under a sheet ol paper c^ / v u f :i!*jgs ti * st ar<d upon 
end mav he magic shows to voung v hildren . Yoc. : m h i 1^•^ decide: ask yo»n - 
sell / Is u likelv to make scM>t tochildren?" Aduits should oe scnsiuv t- to young 
V iiilJ^cr. s inabilitv some'inu => to distinguish betuce.i "magic" and science. 

Applying the Distance«trc»m«S0lf Criterion 

How can ^ ieuce vwirtent ni,»ke sc-nv !o voung childten!^ \-:k " >U; sell: What 
cun 1 put into scientific fo^iis tlui' part of a child's lite toda' H.^t would be 
J significant harpenin^z to a chi. , A thunderstorm.^ A hul!d<// 'r ' A cactus 



blossom? What ai the Mriencc aspects of today's schedule at oiir center: The 
snack menu? The field trip? The piay activity? What is this child ready to do on q^il^n 
ihisday: In u^rms of interests? In temisof needs? In developmental readiness? ancd the 
In other settings? With <Jther people? What ran I .^<kl to this ^sinting ro*;upnFe- ENVIRONMENT 
mem and enrich its "natural" offerings? Does my science curriculum build on 
what the child already knows? Does it relate to yesterday's activities? Does \t 
also add something new? is it likely to give a true (or correct or real) impres- 
sion to children? 

Look at Figure 3 again. Think clo uf to the center in beginning your science 
education program with young children. Find out w hat they know, care about, 
and need. Let their interests, discussion, and questions indicate hv>w natural, 
strong, and varied their everyday experiences are. Then you can add nature, 
strength, anrid variety as you deem they are needed. These are the content of 
your scici-ice Think about the une-thing-at-a-tinie sequences which form an 
understanding fora young child. When in doubt, start with thechild s part of a 
sequence or cycle Begin where the child begins. Ecological thinking helps us 
understand thecircularity and inivrdependen<.e of all phenomena. Sometimes 
we break into a cycle of natural eveni^ artificially in order to studv^ it. Make 
that break where the child enters the pii^ture, w here it affects the child, where 
tlurchild can participate, feel .and sense . Personal ecoujgy can he the most basic 
science of all. 



VOUNQ CHILDREN AMD THE ENVIRONMENT 

Youn^. children can learn a sensible personal ecology from the beginning. Most 
of us greu to adult htxxl in a world we though: held endless resources. We 
developed m a culture w hich taughr un : -sf^urces were here for the purpose of 
u*rving human comfort. The only problem was to get our share. WV* learned 
thai bl^ is ' good." bigger is "better." and "progress" means increasing size, 
speed, population, number of possessions, vividness, eomfort, leisure. anJ 
ease. N<ivv ue have to reverse all that. We must think and live conv / vation oi 
resources and careful limited uv*. We have to redefine pt ugress as tindin|r an 
llecti\e survival ttvKiuJ.)jr\ VVc irjust find ways locurtail si/e, reduce sp<.-ed. 
bm'n |><^pulatiofi and possc>>sions. We have to change aur definitions of vivid- 
ness, coniiorL leisure, anil ^ aso Giving up the balfii of constant temperature 
contmlof cjving intoa louv ivd .prcd limit is hard. We liked it another wav . It 
is difficult to change, espcciallv u k i see change as curL.iilment of llKi 
ties, rights, or pleasures. 

It wecan reurient oi.- seKes, v\e w ill not ise and educ, l children hv false 
goals. We will not encourage ihcrn to aspire u^an aiiuh life-stvie thev caniiul 
have and the eai ih cannot support. Today's ycjunii ^ inldreii ean grow respon- 
si;>Iy into caretaking tor the earth and its resouvees as ujinfortabie wav of 
life. They can develop a life style v hich is co(npatible with nature, which con- 
serves the resources of the env irt)nmen' . and w inch pro\ ides sat isfuct ions not 
defined bv large si/c t^uinher 
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Early childhood education has a fine environmental tradition. Because it 
^tOGY based on the science of human-child de velopment . including the biology of 
development, our educational heritage has respected the natural, organic 
being and bioU->gical function of each cihild. VVc have alu\avs been intensely 
aware of the child's personal environment as the settling lov learr k;. More 
recently ue have centered un child-environment interaction and the 
dynamics which surround and come from this ongoing exchange- We have 
emphasized these interactions as leaining processes. 

Some additions nc^: il t-o be made to the traditionsot t arly childhood edu-. 
cation science planning. Some new content, experiences and the develop- 
ments of new str^^ngths are in order. We should emphasize the environment, 
and the role-humans play inconsuming the earth s r . hcs. Humansaffect their 
environments, and vice versa. The follow ing arc suggestions for foe using chil- 
dren and refocusing ourselves. 

Life SkUfs: The First Step Toward a Better World Is Surviv ai 

Vei> young human children would not survive long unless auults oi much 
older children cared for them. It is the nature of huniai is to need a long time to 
develop and mature. Even wiih young children, however, we haveeducaTiona! 
goals which art sur\ ival-orienied. We waiu children to 'cope well" oi lake 
care of ihenisehes' or to "become independent." Learning to tie one's shoes is 
a survival skill; so are all the <'T her early childhood independence-training and 
' sch(H>l readiness" skills thai are encouraged. L ^ Kx^k at a few life skills 
young childrc ' ■ v^ni to acquire, i have highlighted some v\^ich are cevv iron- 
mental in pui .H.^>e and scientific in exp^ ^ niial content. ^ 

Learning about Individuality. Children can begin t* i learn about them^jl ves 
and about personal attributes. Start with a full-length mirror. A mirror and 
nu rror images are complex scientific experiences. Children ^an learr j about 
till /ir b(xly parts and characteristics. A Inn.^e mirror is useful so children can 
sec their b.«dies in motion. They can bcL . i tu put together the inner icv\ and the 
outfi look of bodv motion - movement in space. (RiK'kets to the moon are * 
based uii It ) Ad<i objects for min -jj ^ludy . Alicia doing a dance. -Alicia holdin/L^ 
a kK>.naII Alicia p*iurmg water Irurn a pitcher in one hand into a glass in the 
other haiki -these are three distinct Iv different mirror experiences. 

Tci^tl^ are especially significant as growth indicators for five- and six- 
year-^^'ds How about some sc'ence with teeth? What do teeth do? Why are 
they ntil all shaped ahk^. ? Help childri-n thiii\ about what g<x*s on in their 
cheuMjg and njanipuliU J-ur mi^uthiiils of food oi different kinds. How do our 
Ic. th . umparc to tht tecih ot other c! _:4tures? WIvaf do other species dc with 

t;clh? 

/\nd brines ^ Chicken bones car; be carefully examined ] hev arehas der in 
some »arts ot the botlv than others; along iba- breast bor on a chici I'n can be 
found, a cartilaginnirs extension. J(>iIU^ and their w(M>:;ini''s are U'scinating. 
t(M>~-'.nees, cUx/ws, fingers, hhjs Do the\ ;dl work alik<'*^ iihe\ li/ce a chick- 
en's wing or thigh-leg juuits? What can h\imans do ^hk: I' it do \\ ith their 
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jolnisr Can children feci their bones i:.nd joints? This suggests activities in 
iTiuvenieni and dance, w ith the additional tocus on children's learning what is 
going on inside their bodies. To many \oungchilaren, movement means life. 

Hair and fingernails are imj ^rtan- to ver> young children. These parts of 
the body gimv noticeably fast, and are the objects of frequent grooming atten- 
tion from nurturing aduJts. Hair and nails are fun to see magnified and to 
compare to samples from other pnrople and from other forms of life. Using a 
pick or comb makes scmse when children see a hair tangle magnified through 
lens. Exiimine the ma^^inifiexi collection from under a fingernail. Look at tiic 
skin and skin lines around a fingernail. What do fingernails do? Be-^ides 
scratcn? Try to pick up a dried j>ea or a carroi seed. 

Considering naiis icads children to think about their fingertips. Nails pro- 
tect these most sensitjve and important areas. Why are fingertips sfHfcial? 
Chi.dren can close their eyes and conceniraie on fingertip semsations. surelv 
some of the most delicate in all nature. 

Fingers. U)o. call for special investigations. Whul are categorically called 
"small muscle activities" are really a whole series of magnificent body acts 
and sensations. Stop and think about some of these. Encourage children to 
pick up a cup by the handle, for insianc;:. using one finger a time. Are the 
fingers differenl from one another in strength and in the eas^.- with which they 
work? Uo the hjends differ from one another in strength and skill? When chil- 
dren are doing ciaU*.. eating, and ^ther ihings w ith their hands and fingers. 
ycHU ha\e countless opportunities i hx:us them on these very special and ver-y 
human body parts. Some good children *s books -jtsv Straight Hah . Curly Hair. 
bv Augusta Guldin: Bodu's. by Barbara Brchnci and for help or for older ch\U 
drcnThe Siory <,f ) f^nr s::in. b\ Edith l.uciv Wearl. 
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ChiUr:;n can hty rj u> '■ ini about tht-msfhe^ and ahthii jx-rs^itial annhutes. 



M ^ Individuality is scientinc. taking finger, hand, and footprints with water 
'^^^^ or paint, or even bite impressions with teeth insoft waxor an orange peeL can 
bea way children begin to understand their own and others' individuality. Not 
olaly individual body shapes, colors, and textures, but individual feelings, 
preferences, and skills contribute to uniqueness. Grooming, self-care, and ex- 
pressive activities have basic, natural, and scientific value and reasons^ 

Asa child learns of herself or himself, she or lie learns of ^^gins and begins 
to think of destinies. Young childrv i acquire, much knowledge of life and de- 
velopment very early. It may take a ijfetimr uvunderstand it. Aschildren learn 
of infancy and growth, they can lean of aHv- J -^gc, of growth slowing but 
never quite stopping, ort hanges and proct •^^lop'j;ncnt of many forms 

of life, both plant and animal. 

Survival Techniques. Children can b«*giu n how to procure, endeavor^ 

and do in order to meet their own growth net'ds. What does life need? What are 
the conditions fur growth? Children learn how and where to get drinks of water 
wfjicn thirsty and hiow and where not to. Help them learn to drink more and 
more often in hot weather and in dr>" climates, nsons, or schoolrooms. Help 
them learn that they take in fluids in mariy ways: drinkin^; water, milk, juices; 
eating watery fwds snch ^'.scelerv . lettuce, oranges, melons, juice-cicles; suck- 
ing ice cubes. H-r^p ?*'^"n5 learn their hi^dk •> lose Huids m several ways; urina- 
tion and perspiration are the most usual. VVetting the skin cools the body. It 
doesn't add fluid ini^ide, but it's fun. 

C hildreyis Chatter: "Suntmer ntakes you 'spire. (A njonti'tjt's pause.) So, that's nut 
riiihr. The St makes ytm '^f • :*, ** (Pirts I9^!h,p. 13) 

Children begin to be able to select foud which supports growth, although 
icason% su(. h as "ii f)od for you" do not hold much appeal. Adults h iVe an 
uphill battle against the sugar-sellers for the minds and tastes of children. 
Children can learn fiood nutrition as a survival teclmique in life, rat her than an 
adult-imposed system. Start with theire? periencinga great variety of food, all 
of ii nutritious. Feature nutritious fot^d which is most familiar in their 
families and cuUures — closest to the ce.ntei . the child's own selt. Children 
begin to learn what is edible and how it is made tasty or safe for eating. Net/ /o 
c hildnm's ow^t bodies, food and fluid art* rmhakly the most important ^science 
experiences. 1 ood learning should take place everyday in a young child's life; 
fof>d curriculum shcjuld be written into a cUiUv -r^^ hedule (Ferreij a 1973; Mcln- 
tyre 1975c). 

Children begin to learn h< to rtgulate them^elvts and their body 
rhythms, Thc\ ieani to go lo the toilet before they gu to the phsvground. They 
begin tu uisc;n some ihmking and some controls into processes of resting, 
going to sleep, wakening, and activating their bo/lies. They think about and 
experiment with breathing. What cau^v/s fast. heav\ breathing? How do sleep- 
ing people breathe? Vrc\ begin to lesrn there are many ways of regidating 
temperatmre so the bodv is comfortab'-e. Tl n v karn about using clothing and 
other body coverings according to temperature perception. They begin to 
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notice and judge environmental temperature conditions. Is it "hot" or "cold" 
outdoors? Would being wet all uvermakeyoucomfortable and cool or shivery? 

Think how many specific science experiences you do with children which 
contribute to their learning to take care of themselves. This is some of the most 
important work you do. Directing your own attention to the scienc;^ aspeccsof 
this teaching m;> v help you to emphasize it w ith children. Think through anu 
discuss the following example as a sur\ i val lesson (or two or three) for primary 
school children. 

Kim Lu liked the fcvl of ihc col ion boll. She rubbed ii on her check, looked at it 
carefully, iried lo imagine how ii looked on ihe plant in ihe farmer's field. like 
ihe one in her teacher's piciure. She fell ihe sofi pieces of fabric, some wery like 
a dress, some like her ribbed coiouroy pan is, same like underwear, some like 
blue jeans, diiterenl from one anoiher bui ail made ot coiion from coticn bolls 
like ihe one she had m hei hand. 

On ihe days ihai followed, ihe children kxjked ai raw wool, varn, and woolen 
fabrics. They saw piciures of sheep gra/int:. being sheared, and beine fed in ihe 
wmier snow Thev saw piciures of spinni^i; wheels and spi ^ning. Tl^-y saw pic- 
lures of looms. One day u wonian wiih beauiiful, quick hanJs came lo visii. She 
demonsiraied kniuing and weaving on a small loom. The children took lurns 
using ihe lutMii. The ne\i day ihe\ uuve paper ^ :rips mto mats. 

On siill oi her days. ihc\ saw synihoiic fabrics — nylon, polyesier kniis, and 
woven in ale rials, anc^. acrvlic oi or Ion varn'^. ar. I fabrics, Son;c fell like ifie 
wiH>lens and ilie coiion fabrics, tix>. They saw p. lures ol oil wells and coal 
mines. There were some piciures of b.'jz machines in factories where ihese fibers 
were made insiead ot being grown. Machines pushed ihc v irns oui of verv small 
hiAcs like pressed cookies or riced po' :ti>es. Kim Lu found ii hard lo believe 
ihese fibers came from coal and pc'iroletmi nisi like li.e gasoline in ihe car. 

Kill. Lu liked ihe days when thcv lined a sieve w ilh j fabric sample and poured 
wartT through. The waiei w . nt through some fabrics \. . lasi Other fabrics 
NCiMied \ i) hold the water, ar least a liltle while. .And ilh some pieces, she i o\ild 
watch the w aier spread i;ui into ihe fabric. Teacher said this v as "absorb\iJg. ' 
Watc! seemed lo c(xj1 most ut the materia L t< \ow it was easv to remember 
what It leli like to get cauj^hr in ihc rain But 'he \stMjl staved w arm>feelitig, and 
K.\id lUA seem \er\ wet, e\er; when she \ uuld st, uce/e waiei <JUl. It was like a 
sponge \o wonder *-'^eep cuidd stav our in I fit snow and r ain, 

l)a\s later , the childit'n .tls.) exar.nned souk- used and verv w<irn pieces (jf gai 
nients rhe\ had each brorigh^ tfom fu>nK' t(^ school f(jr lags. Eacht^hild had his 
or hcf o\vn jvrsonal rnop rag. Vhc\ iist'd ihc rag pieces to wipe tables, clean up 
■»pilN, ..jiid di \ ot* the pla\ gi t »iiijd vqnipiuctit jtffer a ^hoxvet Some rags worked 
K'ttei arul icit better, ihari otfiei^ Knn 1 i decided ci4t<jn was ht j fav<^rite mop. 
especialK the rag made out ot her old "h jIcv. ' snninu'i slurl. 
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Learning about Other Fomis cf Life, ( hiidn n can begin to lear n the liie rc- 
quiromcnisof otheraiiirniilsaiid plants. All gardening, sprovtling, seeding, and 
houseplani care activities ^'U' lite skills. Ail pa care aLliviiies and learning 
and carinp ab<jut the needs and habits of all other plants aii;! .mimals, domes- 
tic and wild, are survival learnings. It is impoi iant that children are able t<j 
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observe similarities and differences between their own needs and those of 
'biology forms. We should also encourage children to attend lo the links 

among us. All forms of life are interrelated. Different forms of life need and 
depend on one another. These relationships form an important part of science. 

If you were to make a chart called **The Growth Coraditions of Common 
Plants and Animals in My Area," could you fill it iny Wouldn't you want to 
know the following information about each entry ? 

What arc its nourishment needs? Whai does it eat? DriiiK? How? How much? When? 
I'nder natural conditions, where do its food and water come from? Can the eondi- 
tions be copied? 

How does it keep warm? Cool otP Does if ha\e any characterislie temperature reac- 
tions,? Dues it shiver, curl tip. put! out? Does it perspire, wilt, pant? 

What is its sleep-wake pattern? Is it diurnal? Nocturnal? Seasonal? %Vhat is its need 
for sunshine? 

How. where, and in what form does it eiiminate? Di> the (animal) feces have charac- 
teristic forms? Dot's elimination have other significarice. for example, 
territory -marking? 

Where does it live, most likely? Does it seek or make any kind of shelter? What kind? 
' Under what conditions? 

What atl' its reproduciive patterns? Readiness or courtship signs? How does new life 

come to be? How does it grow ? 
What are the major devefoprnciual periods of its life? What is the usual length of its 

lifecvcle? 

How dcxrs it protect itself and its way of life? hJow does it survi\ e? What is the 

biggest threat to its life? 
What are its physical characteristics at various developmental stages? Color? Size? 

Does it make sound? Various sounds? Under what conditions? 

These arc things children want to know. too. Try making a chart of such 
information for the forms of life the cl^dren are most likely to encounter, for 
example, squirrels, dogs, guppies. yolcts, and maple trees. Sec how many 
ways you can hink of to help children experience the answers to these ques- 
tions. 

Environjnental Learning. Children begin to be aware of many qualities in 
environment al phenomena. W^hat clues tell them thai a sparrow or a building 
is "old"? How do they tell **babv * plants? What are the color differences be- 
tween alfalfa sprouts grown i.n a dark cupboard and alfalfa sprouts grown in a 
tray of soil in the window? Which part of the blackboard is wet and which is 
dry? How do they kr>ov. ? Can they see what happens when they blow on the 
wet part? The dry pari - What does weathering do to wood? To asphalt? To 
concrete? 

Qualities of age, stage ot development, color, moistness, t^Lrxture. and 
manv. many other sensor\ distinctions provide information about the envi- 
ronmeni. Children can be helped to pay attention to the details they sec and 
clues fhey use in making judgments. As they gron children will be able 

to consider more than one quality in determining such char CM.teristics. 



Relationship to All Forms of Life. Children can learn to respect all forms of 
life« No life should be hurt, frightened; or needlessly destroyed. I have men- 
tioned a child's feeling of closeness with f>ets. It should be expanded to other 
life, not ignored as**childish" or sentimentalised by "Isn't that cute?" Since all 
forms of life are affiliated in the biological scheme, we are supporting a scien- 
tific point of view. This means we care for pets and gardens, but leave wildlife 
and wild plants alone. It means the release of insects or tadpoles that have 
been detained in a jar for closer observation. It means children participate in 
letting them go. If pests are to be eliminated, flies swatted, or cockroaches 
stomped, children 'should understand the threat and the reason in order to see 
this as the except ion to the rule. Pests are creatures out of place and out of 
control by human definition. The pest threat becomes greater as human popu- 
lation increases, because garbage and sewage increase. As we supf>ort our own 
lives, we also support ever-increasing numbers of pests. But if we find a 
ladybug (an insect which is a natural pest-coKtroller) indoors, we should make 
a group project out of returning it to a carefully selected bush in theyaf=d.'^^ 

Properties of Substances: Children begin to^cqu ire all of theyearsof evxperi- 
ence which will eventual ly^iielp them to distinguish between what is alive, 
what has been j^live buTIs not now, and what never had life. They begin to learn 
some important distinctions between natural and person-made things. Such 
understandings do not arrive suddenly or in a vacuum. Though some children 
have real confusions, young children mostly need time and expHrrience to ex- 
plore these qualities of life, movement, change, and to learn the properties of 
substances. 
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Using Natural Resources. Experiences with water, sand. soil. mud. clay, 
rocks, air, sticks, leaves, wind, and sounds are basic environmental studies. 
Play activities and explorations with natural materials of all kinds cannot be 
overemphasizec*. Creative activities with natural materiuL should take the 
place of least half of those you plan with the traditional purchased media 
(paints, paste, fingerpaint, paper, etc.) and could replace these mali*rials much 
more often. Pictures can be drawn in sand. Many of us live ncarplaces where 
clay can be dug or mud can be made. All o\ can get to water. 

Have you ever tried coloring and dvi? making with natural materials? 
Nutshells, dried flowers, and common wi? le items likeonion peels make beau- 
tiful coloring. Tr\ the tops ol the earth: sticks and stones, raindrops, and 
breezes. Play activities with waterand sand, understanding air and wind. ex- 
perimenting with sound — these are the beginnings of environmental aware- 
ness. Here is where the understanding o! p<»Jlution and misuse must originate. 
Here is where we start to learn lhecuiss€;T\ L\uunv^i^f t he earth's riches — when w e 
learn to value them, feel close to them, and good about them. 

Exploring the Environment. As children learn ol properties and characteris- 
tics, they also begin to understand mixing and compounding. What mixes and 
w^hat does not? What is it made of^ The inpredients that go into bread, lor 
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As children learn gtjm>perttes and charat wrist ics, ihey also he^in to understand wixhix: 
aridci>*npounding. What mixes and what dtjes not? What is it made of? 

example, are complex and fascinating. E,ic Fi has its own identitv. None bv 
itself is bread. Bread depends on the right corpbination and treatment. Each 
ingredient makes its contribution; different (Combinations of similar ingre- 
dients make different breads. (That yeast^is al/ve and brings qualities of life to 
bread may be too hard to understand.) ThiniK about the ingredients of other 
common sub.'^iances. / 

Careful observation by children — attention, taking apart, and v'xperi- 
mcnting — is part of the analysis processes which answer "What's it 
made of?" What kinds of mixtures can be taken apart and what kinds cannot? 
E.xamining a milk carton can mean scraping the wax, teeling'ii, and exposing 
the heavy paper layer underneath: It can lead to trying out the water retention 
of wa.xed and unwa.xed paper or of milk cartons which have been scraped. It 
might lead to other wax inquirv . Bring in a honeycomb. Help children shine 
shoes; do a batik; make a candle; seal a note with a wax blub; watch camellia 
leaves in thtirain; water or mist a jade plant: fix a leaky paper cup with some 
paraffin; watch water roll from a duck's back; make muffins, placing milk and 
oil together. Wax or oil or many oily or fatty substances do not mix with water. 
That is useful^ow ledge. How do you blend them to make mixing happen? 
How do you separate them to prevent mixing from happening? 



MaHftg EmrirMimenf al Elements Meaningful. Children bfgin to be au arcof 
the compockrnts of diftcrent em ironments. They can compare and contrast 
indocKS and outdoors. How can they tell? Attending lo differing sounds and 
combinations of sounds^ smells, and key visual and temperature clues can help 
children distinguish environments. What does wind tell us? Feelings of dry- 
ness or moisture? Children can compare home and school, neighborhood and 
downtown^ city and count r>\ busy street and park . What elements of each of 
these places are meaningful to children? Ask them. Hou do the elements an 
individual child attends !o fit together to create a feeling of the place itself? 
Where are the components of a given environment located in relation to one 
another? Trees do not grow under rocks; buildings are not built in the middle 
of streets — it works better that way. Children can benefit if they stop and give 
it some attention. 

Basic Learnings. As children learn of themselves and the environment, they 
leam of health and hazards. Have you thought of son:e good additions to the 
list ef precautions in Chaprter Three? As children learn of their own bodies, 
they also become aware of health needs and dangerous conditions for them- 
selves, other persons, and other forms of life. 

Topology and directional studies or orientation to a neighbourhood are 
great unknowns. Children do leam their way around an area. Landmarks, 
directional sense, movement in space and remembering it, feelings of sided- 
ness or laterality within the body must ai! contribute. Young children can be 
helped to focus on environmental clues. In rural areas, children learneast from 
west by noticing things like the direction of light on a hillside and its shadow . 
sunsets, prevailing winds, and cloud movements. Children who grow up 
around adults who must surv iveon the land learn these phenomena ver\ early. 
City children m aice unique neighborhood buildings and fteatures: the color of 
a door, the sliape of a special window , a tile roof, a weeping willow ;ree. 

Elton was a competent, fi\e-vcarHL>ld Head Starter. His mother had walked hini 
lu ihtr >c hool tenter all last year, teaching him t areiuMy about crossing streets. 
Sow . \^ ith the neu babv al home. >he u^uailv evptcted Elton to v»alk I he quiet 
blotk-and-a-haJf in the neighbor hotxl by him^>ei[. It was several vweclcs beiore the 
tea*. her discovered that Elton was actuallN walking* three-an<*-a-half hkxks each 
day, goin^ carefullv around the middle bkxk in his route to a.oid a lar^e 
threatening dog He was able to ""elate a number of his landmarks: 'the bush 
with pjkkies. ih*,- sh>c;'\ resive/' and ihc "sand pile"— a run-</ij Jruni a vacant 
lot He knew each m sequence, depending on w ht'ther he was coming or goini.;. 

Importance of Mailntenance* Children can begin to l**arn to respect and re- 
vere maintenance activities for inanimate objects. Young children olten re- 
flect in dramatic play the importance of these activities to adults and their 
appeal to children. They ''oil" the tricycle with sand or water. Why not oil? 
Activitieii we do to protect or prolong the u:;^* of things usually have a scientific 
basis. Lubricating, drying, watering, ;md other maintenance are of great 
interest to children. They can help, and begin to understand why we put wag- 
ons in the shed, keep the garden tooU indoors to prevent rust or theft , close the 
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•* sandbox lu krepcatsuul. put dishes in the cupboard to keep the dust uH ihcm. 
^<^'^'^v careful not to break iragiie items. Al! the environmental gro<jming and 

prescrwation activities we call "cleaning" are environmentally sound and 
purp>oscfu] activities. Children should share them. Maintaining the objects we 
have in good working order means we do not ha\e to use new resources to 
replace them. Maintaining them clean and sate means protecting ourselves 
and others. Children can also iearn from mistakes, theirs and ours. If a metal 
spinning top is left out in the lain. it may be damaged and not wnrk. Taking it 
apart to find out why is an imporianl environmental science experience. 

^ Value of 4^epair. Children begin to acquire crafts and skills w hich may later 
prove important. They can participate in making simple rrpairs. Pasting, glu- 
ing, taping, bonding, and sealing are ways of getting broken or torn edges to- 
gether as well as being creative activities. Sewing and woodworkmg are im- 
portant repair skills, too. Repairing meani* saving new resources that would 
otherwise be used in replacement goods. 

Fir Id trips togarages or shoe repair shops are sometimes o\er looked. Ask a 
plumber or a person w ho fixes cUxks or meters or suit pants to visit and bring 
some t*>ols and maybe a project. Take the time to explain and show children 
htnv vou are fixing an object. Help and applaud when children fix things. 
People w ho repair and tix should be society's heroes. 

ChildfL^ny Chaiwr: Jentttf Ixf, a ^ s//t' fxuntirwd a \yuhhl\ trikz\ 7 could fKt:nd tfii" 
it I had vjw \upplu'r's" inwanin^ plwr^/. (Puis J975c\ p. 21) 

Creatively Using Materiabon Hand. Children learn to make gilts and itc-ms 
of useful and decorative beauty from materials at liand. Children know w hat to 
do w ith plastic packing wiggles and egg canons. Help them appreciate them- 
selves and others w ho beautify w ithout buying. Share your own crealionsand 
thc-ir uses w ith children, too. (We a;e often afraid that we w ill be providing an 
example vvhich children w ill copy, thereby suppressing their creativity. It's a 
wi^ caution. But it is also w ise for an adult to be a person w ho does interesting 
things w ith materials, and for children to know it , Adults are mtxlels; children 
want to be like them. Adults can do adult things with materials. Children can 
make the distinction if you can.) 

Children can begin to appreciate themselves for creative devising. 
Makevhifting and lounging are Jeacher irailitions worth passing on. Eiirly 
childhood teacherv ventuallv learn never to throw out anything .sale until 
thev see if children can Hnd a use tor it. 

Emphasis on Variety of Attributes. Let s alert our sc*K es to t he ways we teach 
children to value largeness in si/e and number, and start to do it differently. 
When children are babies, a ta\orite game is "So-o-o Big. " with the child 
stretching upon tipttjes. Earlv childhcKXi centers havegarnes. finger plays. and 
songs which are variations of this theme. Instead, how :*bout "So-o-o Compe- 
tent" or "So-o-o Verbal ' t>r "So-o-o Able-io-Do" or "So-o-o Smart " or "So-o-o 
Understanding" or "Soh>'0 Lovmg *? Al! of these attributes have maturing 
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componcfUs aii<J arc si|ina!s cjI iiruv^th. Ickj. In ihc tall, uc sa\ to L'hildren 
havenul seen since spriiii:. \1\ . huu \ou ve ^ru\Mi!** indicating ihcir IncrcaNC 
in height. Isph\>ical growth i eal!\ the must MK'iallv acceptable source of pride 
in oneself? Isn't :hat what ue teach children? No uo!ider older children hav e 
some problem> in scif-accepiance when ihe\ {iuure out ph>sical grow th is not 
valued in adolescents and adults. Nu wonder ube*^it\ is a national dist'ase. 

We let our values of si/e and number conie through irt other \».a> s, too 
"What a ^reat, hii^ picture vou are making— that s line." Or, 'Look at how- 
many pictures you have made! isn t that great." (Give that child a medal for 
paper consumption? It it is so great there has *u Ik* a better reasor. than sheer 
number.) Size and number are corn pone nts ot man> phenomena. Size and 
number \arv naturall>. Sor^e trees are \er\ small: some are \er\ lafge: most 
are in between. Insects and lish produce man^ eggs; birds produce -Jeu eggs: 
most reptile?> are somewhere in between. 7 hes<.' are number and dimension 
learnings. The cultural over lav of valuing massiveriess or numerous ncss 
should be recogni/ed and the attitude must change. 

As jhild development persons. v\e value children's grovi^th highlv. We 
work for it . It is our goal . How ever, w e need to be sure w -c do not ge neral ize t hat 
all growth is progress or detine improv enicnts bv increasing number or size. Of 
course a child's growmg is g<.x>d. exciting, and beaut iiul w hen it is biological I v 
appropriate- It just does not deserve the sck ial load we ask it to bear. The 
feeling"! am good because I grow " can car rv a voung child lor a w hile, but it is 
limited later on. when growth slows down What does a child do for the next 
trick? In science, we should w<.>rk on recognition of manv selt-at tributes, rTianv 
asp>ects of growing. Let's equallv emphasize \arietv :Mid diversity in size and 
number and strengths in other attributes as well as phvsical growth. When 
children get older , ihev learn to count and account. Then rtianv quantitative 
activities become possible: rrtcasuring, statistical prediction, mathematical 
recordkeeping, ^'l^ This is where size and number l>ek-ng. 

of Color. W'e havj lore in earlv c hi Id h<.x>d education which has taught us 
that children prefer bright , saturated. prirnai \ coit^r s. Do the\ V The literature 
on young chiidr'.n's color preferences is thm and inconclusive. Ma\be voung 
children like bright colors in all iheir gtxjds lor the same reason thev "lik-" 
Svihy baby f(x>J — because." it pleases the adults who bu\ it We saturate \oung 
childrtjn v\ilh colors. Perhaps our own visual appetites tor vividness fiave 
gniwn insaiU'Ole. It appears tfiat wav wlien we persist in coloring h>od artiii- 
cially to make it 'aore acceptable (or saieable^-even w hen the safet v of tfujv,- 
coKjring agen:* is questionable, Is breakfast cereal leallv more appealing 
when it res<**nblc^ a paint bo\!^ Did anvoiK* ask vou whether* vou like orange 
cheese? Do you know that ru) cheese in the wor ld is naturallv bright orange? 
Learning (or re-learning) to see bc-auiv in the soft natural colors of the earth's 
materials ma v be a real c hallenge to adults. It ap|x-ar s, sincear tific iai coloring 
materials and prt.>cedures continue tt> be imphcaied as health and environ- 
mental hazards, that we should take the challenge quick Iv and begin to with- 
draw ourselves and children from the great color splurge * 

i)9 



M Conservation of Many Kinds 

PEfSONAL 

ECOLOGY Modem child development persons may fa<' the only people in the world who 
think of "conservation" as phenomena occ irring in the cognitive structuring 
of children s minds- Most people think of conser\'aiion activities as saving re- 
sources and preserv ing the balances of ecosystems. As I interpret it, these are 
not basically different concepts. Conserving means saving, holding, preserv- 
ing, and protecting a condition, whether that condition is a species of animal 
or an idt^a in your head. Ii can mean leaving a condition unchanged or attend- 
ing to changes that balance it. It can mean understanding an overall picture, 
idea, or system and how changes help to keep things the same and in what 
ways. Jean Piaget has drawn oux' attention to specific kinds of sensorimotor 
COi>sefr\ations (identity, memor>', object permanence, perceptual constancies, 
etc.) and c4 operational conser\ations basvUon reversibility (conser\ations of 
number, quantity, volume, weight, etc.). Piaget (1971), psychologist and 
biologist, discusses analogies between biological conservations and human 
intelTigence conservations. David Elkind concludes from Piaget's work: 

T/V essence of the theor\ can he simply stated: the cPiild discovers consen'atiun — 
perrnanetice across apparent change — w ith the aid of reason. It is by reasoning 
alKkiishis experience that the child is able to overcome illusions and discover how 
things really are. . . . By abetting the child's discovery of consen at ions, we help 
him establish the intellectual security which is th. necessary starting point for 
seeking out fresh encounters with the environmen:. The more the child becomes 
aware'of the truth inherent in the saying "always changing, always the same." the 
more he will look upon new experience as a challenge to his intelligence rather than 
a threat to his existence. (1970. pp- 4-6 i 

Experiences wiih science and nature should be a challenge rather than a 
threat. Before they "discover conservation," children could be imposed upon 
by the verv real threats to the world of resource misuse and imbalances in 
cycles. Fear without understanding may result. Young children are not ready 
for the full-blown environmental concepts of conservation and balances in 
ecosystems. A teacher who consumes time and resources trying to teach chil- 
dren something they are not ready to learn is in violation of good conservation 
practice. 

Conservation of resources and of the earth's systems presumes the inclu- 
sion of human activities in all the balance (or imbalance) equations. These are 
verv complicated ideas, even for adults. It is hard to understand something so 
vast, soawc^me. It makevs^nse to assume children v i\\ understand morefully 
the need for replanting trees and preventing soil ero!;ion when they know that 
pouring waterfrom a short, fat container intoa tall, thin one does not change 
the amixint of water — only the container. It "saves" the water. However, chil • 
dren enjoy planting a fir tree or putting the soil back in a hole they have dug. 
These nature conservation activities are appropriate because they are enjoy- 
'^ible and productive activities. It seems logical that they are also gocxl begin- 
nings for later development of responsibility and stewardship of the earth, A 
hole is not only to dig. but to refill. So is a strip mine. 



100 



Look ax a li^t ot basic biological consi.T\ation practices: proper use of nat- 
ural maicrials:'cunsuniptioii basL*d on need, not desire: replacement and recy- 
cling; protection of resources: inielligent control of technology and produc- 
tion: preservation of rare and endangered plants, animals, and ecosystems; 
population control; preservation of diversity and variety in species and in cul- 
tures. Conservation means making sure the world is "always changing, alw ays 
the same." Children can learn conservation practices as habits and as a rea- 
sonable way of life — n^t as a "cause." They can learn throuvih their own bodio 
and in their own kitchens and backvards. Learning and understanding wiU 
take years and years of experience with materials and processes. You can 
provide some of them. You can help b\ being very aware You can help by 
doing conservation activities yourself, Yuu can help by knowing why you dnj 
them and being able and ready to discuss reasons. 

Conservation of Paper 

Vse plusdc disht'S for all -(k^kJ vt'n uv. They >huuld be dishwasher-safe. It dws 
not use as man\ lesi^urces to wash dishes as it dws to use Jispo^abie ser\ ice. 
Limit your use of paper cups, plates, etc. Virtually all paper comes from uees. 
We caimv>t grow them as fast as we are using I hem — w e keep dipping into ihe 
reserves. 

Keep a small terrx cloih c^r calton harul tuwel. hung by a tajX" loop, in the 
bathroom or washing and persc*nal grooming area. Each child should have a 
hook labeled with his or her name and a svmboli preferably of the individual's 
own choice). Change the towels as needed, launder, and use for years and 
through several groups of children. .Althuugh laundering cloth is more work, n 
is better than using disposable paper. 

Each child cufi haw a plastic (dishwa^hcr-sufc} cup wiih his or her ftanie and or 
svrtihol on iL Fingernail polish works tor leitei ing and lasts through a number 
of washi-^gs; it can be i cue wed as needed. The cup is kept within the child's 
reach and used e\clusi\ ely for his or her o\v u dunks of watei . A \^aier fountain 
that is readily accessible is even Ix-tler. 

Use sifv^le-w ip.\ .s^?rw//-s/r.c /i'>w(cs for nomx noses. \ou nuiv have louhtain them 
through a hospital supplier. 
L'sc rae^s and sjMttii^es jor nioppui^-up acttviiie^. 
Encourage children u> use both side^ of craft paper of an\ kind. 
Help children exf^entnent w ith and leant about paper as it is used. .\ote that wax 
or plastic coaling aids water relent i(jn. What soaks through more easilv, a 
paper napkin or a brown bagV Soak newsprint and examine it. Notice, when 
someone is doing chalk -on -wet -pa per c raits, how easily the paper tears. Try 
fingerpainiing on various papers. Table tf>ps also uork well as a surface which 
can be washed and reused. So dws .:ij slab of plastic-coated wiiod or composi- 
tion board. Dry paper that has been soaked and use it again. Helpchildren gain 
a deep appreciation of paper— it is one of the items which may be increasingly 
rare and expen ^i\e within their lifetimes. 
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98 Conservar-on of Energ>' 

ECOLOGY Encotifui^t' cat /vx^/s ayid w alking: fUfuls arnuriii the tain i lies and siafl. 
Ti* ri ati liiihts when \t)H HCt'd ihttn. 

CeLc'hraw and u.st' -^unshifu^- to dv\ eloiiiL-N and iowc Is, lu sev fine' details of a 
prujcci. iu izruw tzreen plants. ti> cnio\ . 

Place Kijck^ ui the sun tor si^fncirnc. When uariri. ihe\ ean be bruiighl in.side. 
Help children {earn how nxks. nielals. ele. hold heal lor a period uti inie. Thev 
should learn ahoiil iJiese substanees in relation to the eold. too. 

Use appliances utjiv w hen neccssan. Tui n on a radi<^ reeord pla\e'r. or tape-re- 
corder onl\ when children intend lo listen aticnti\elv. Avo-d usinsi these d/j- 
\ ices to proN ide " backgr ound music." 

Help chddren ttndersratuJ hcatinh: and auflmi: pmce^^es. 

'h'lp children understand etierxy-rest relations. What uses ener^'v? What saves 
energy? Young children will be onlv beginning lo understand. Y<;u can help 
I hem l(x:iis on ic<i and acthiiv cvcles. 

Conservation of ler Materials 

Vse of all !\pt\s sparingly. String is reusable; tape is nut. 

Use a tnelal dispcfiser with refill niU.s if you need cellophane or other paper- 
plastic tape. Avoid buying tape on a pJastic throwauay dispenser. 

Avoid disixtsahle ballpoint and jelt-tip markers for children's use — and Nuur 
own. More material is discarded than /s used. 

and cfiildren are ^ood at reusing plastic con miners a? id hui^s. But do v^>u 
avcid buving plastic in the first placc^ You should— it is not biodegradable 
ana isdilticult to rec\cle. 

Conservation of Water 

Revere and respect water. All living creacu/es and plants need it. Children will 
come to know its importance when adults begin Coreali/e it. Children alreadv 
knoNs its deliglits — a go<jd basis fur reverence. 

Lmimraiie drinks from the faucet or fountain wit hour rufnuni^ the water to "^el it 
eoUi W \(>u andut children prefer ciWd water, keep a jug ui the / e frige rat oV. 
This Uses less energy and \v :istes no water . 

Teach cliildreyi to use a siyik stopper or phi)^. The\ can learn to fill a basin of water 
ft>r washing hands, cleaning, spcmging. or p!a\ ing in. \tine of these activities 
should be done under running water. Provide tubs, pails, and dishpans for 
water activities. Carrv anv uneontaniinated and imsiiap\ , but slighllv used, 
water to the garden il possible. 

Teach children to flush otdy after use, Mushing a tc.wlet is not a plav aciivitv. It 
may use as rtiuch as six gallons per flush. 

Use a hasin of water U) wash vegetables, peel i^natocs. etc., with childrefi. Never 
do these acti\ ities under running tap water. 
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Conservation of Food 

Food is for eating, bui it is also for li^aminn. Ferrcira ( 1973) gh es y good intro- 
duction and many aciivilies for natural learning through natural food. 

Children fniisi team to respect and value food from the beginning and without 
exception. This will mean some new thinking for some adults. Craft activities 
should not be done with edible substances which render the food inedible. This 
does not mean that food cannot be played with — it can; many activities can be 
done with the Tood as long as it stays clean and is eaten eventuaily. Careful 
examination of a pile of dried peas, or even runnrng-lhe-fingers-through, can 
be a deii|hlful experience — before the peas go into the soup. But resp^rcting 
food does mean that early childhood centers and parents of preschoolers 
should avoid making play dough and paste with flour, salt, cornstarch, soda, 
or any other food combinations. That is going to be hard io change. Ceramic 
clays (earthenware, stoneware, etc) have much more satisfactorv* qualities for 
the craft activities. If you maintain clay well, it will last for years — and is cer- 
tainly cheaper than foodstuffs. Buy your paste. Use flour for a loaf of bread. 
Avoid using potatoes or carrots for printing activites; printing can be done 
with styrofoam w astes, rocks, concrete, or old linoleum. Weed pods and inedi- 
ble grasses, stems, and seeds make great collage materia! — but rice, barley, 
com. and dried beans should be c<x>ked and eaten. Paint with water — ^^save the 
milk for the lunch table. Eat the macaroni and cranberries, and use plastic 
wastes and dr>' weed pods for stringing and decorating. 

Children do underssand and share feelings of joy and satisfaction through garden- 
ing, han esting, and eating their uwi food. Help them also to share garden pro- 
duce. 

Teach appreciation for gr rut variety, and help children experience new foods, 
especially plant foods . ,.J soui<:es of high vegetable protein — beans, peas, 
soybean products. 

Saw yottr food scraps for pets or cottipust. 
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Conswi-vation of Soil 

Think in temis of prude tit la fid use. Ciiildrcn should learn about fanning. Most 
food comes from the land. Urban children need special experit-ncet. planned 
for them. 

Visit a construction site with children. Note levels of soil and their differences in 
the excavation. Sometimes children can see these soil levels in holes they dig. 
If possible, take samples from the levels. You might even try growing seeds in 
your samples. The topsoil in an area which has not been dug previously is the 
productive soil. As you watch a large bulldozer or mechanized shovel at work, 
you will note the topsoil is turned over and lost in many construction projects. 
New soil has to be brought from elsewhere for the landscaping. The world 
cannot afford such wasteful practice ver\* long. 
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100 Begin to ^harv with children a reverence for topsail. Good soil, that which grows 
Ecology liber well, is a dii>tinctive resource, like wood and minerals. When 

topsoil is destroyed, buried. c>r eroded, it cannot be replaced within many 
human generations, if ever. 

Examine kinds of soil: sand, humus, clay, gravel. loam mixtures. Children can 
see and feel the differences. Compare them in good light and magnification. 
Grow\ or tr\' to grow . seeds in different soils. Purchase potting soil for plants. 
How does it compare to samples of street dirt, playground grit, alleyway 
gravel, sandbox sand? "AM dirt is not alike" should be a minimal outcome 
learned. 

Food-growing should bean activity 'hat takes first place where soil is^CHjd People 
can build houses and sprawling suburbs on poor quality land: good land 
should be saved tc feed them. 

Filter the runoff water after a rain. See what makes it "muddy." It may be your 
garden soil going dow n the drain. Rivvrsand streams are interesting filtering 
and observing sites, too. 

On a windy day, you and children can look at what is acHially blowing around. It 
may be soil or pollutants — soot and other solid wastes. If a wind gust hits your 
sandpile. help children watch it. Watch a graveled alley or road on a windy day 
or after a car drives by. Look at what moves dirt around. What holds it in 
place? Plants! You do not see clouds of dust rising from the lawn, or the forest, 
or a midsummer bean field? 

fjeave a tabletop or some dark surface until i: becomes ivn* dusty. You and chil- 
dren can then examine some of the dust; a magnifier. What is it? Where do 
you suppose it comes from? 

Examine, with children, the filters of your furnace, air conditioner, or other air- 
filtering system. See w hat is filtered from the air. 

Change. Chains, and Sequences 

All scie^nce action is change. Changes are interesting and lively. Children seem 
to like changes, as long as they are not too much or tcx> disruptive. Sequences 
are series of changes which depend on or relate to one another. Cycles are 
circular, spiral, or spherical sequences, either in iact or in their interconnec- . 
tions. Natural cycles are usually self-perpetuating, 

I h:^ve discussed the different emphases environmental education re- 
quires: learning about movements, changes, transitions, relationships, and 
linkages between phenomena. This is where the action is. Children begin to 
put together systems of anticipation and expectations of changes (Isj^acs 1974). 
This adds excitement. Children learn about growth and development. These 
are changes very close to themselves. They learn about metan7^rphoses. the 
abrupt form changes irv the developmept of some creatures such as frogs and 
butterflies. Perhaps because they are abrupt, dramatic, or surprising, these 
changes are especially fascinating. Children learn about chcTnical and physi- 
cal processc.'^ and changes, such as dissolving. s(>lidif\ing, condensing, float- 
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ing, sinking, etc. Combining ingredients may change them. Mixing flour into 
the cookie dough changes the fluur and the dough: neither will be the same 
again. But mixing raisins into the dough docs not work the same uay. You can 
still pick out the raisins and have the dough plain. Children are pleased to 
discover color changes when mixing paints or the texture changes found 
through kneading bread. Fat congeals, chicken broth gels, ice cubes melt. 
Things can be made into other things, or they can be treated, or changed. 
Whenever you are doing something like this with children, some science is 
inxoh'cd. Highlii^ht it. 

Cause-and-effect is the kind of relationship we think of when someone savs 
"science." These are nut the only kinds of change sequences, but they arc im- 
portant ones. Knowing the cause is going a long way toward sol vinga problem . 
As children grow older, ?hey become more interested in these relations. 

If you track things back far enough in origin, vou will find natural re- 
sources being used, since all things in the world are made of natural resources. 
But these long sequences in retrospect are not right for young children. If thev 
can see the cow being milked, they know. If they can shell and grind the 
peanuts into peanut butter, they know. If they can plant, harvest, and eat car- 
rots. I hey know. Some sequences are easier to understand than others. You do 
not have to teach a whole .sequence. One link at a time still builds a sequence 
eventually in a child'.s experience. 

Some tiatural chauiitrs and sequences can he abseri ed awr a fe\v nunuTes, a few hoidrs, or a 
day. These sharter ones children will follow with i^reai energy. 
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ECOLOGY 



Here arc a feu other ideas lu help you think about changes, chains, and 



Plan for the rime required. Some natural changes and sequences can be ob- 
served over a few minutes, a few hours, or a day. These shorter ones children 
will follow with great energy. Think about: the weather in a storm, an icicle 
melting, shadows of persons, tulips blooming, mice ha\'ing babies, robins 
making a nest, wetting smooth rocks to observe patterns, water running off 
and away aftera rain, a wet sidewalk drying in the sun, a pinwheel in the wind, 
a balloon being blo'wn up or deflated. Some changes and sequences take longer 
and require repeated observations and some attention to long-term compari- 
son activities: auiumn leaves turning color, young guppies growing, a sweet 
potato sending; out vines and roots in water, trees budding and leiiifing, beans 
sprouting, an old iron skillet rusting, mold growing on a lemon rind kept in a 
warm dark place, dandelions budding-bloom ing-going-to-seed-and-blowing- 
away. Here is where your support, your own excitement, your own sustained 
interest, will help children continue with the experience, or come back to it. 



Help children leani where food coiues from and w hat it is made of Food chains 
are among the most important sequences we know. Pavcriiet al. define a food 
chain as "the transfer of food energy from plants, through a series of consum- 
ers, each being eaten by another" (1974, p. 53). All food originates in plants, 
which make the food from sunshine, water, and nutrients in the soil. The ham- 
burger at lunch went through an extra consumer besides the plants (unless it 
was made of soybeans): the food chain was longer than the food chain for the 
celery sticks. Generally, the longer the food chain before it reaches the human, 
the more energy it takes to produce the food (or the "less efficient" it is). This is 
not something young children will understand — but you should know about it. 
Children do learn the basic components: All of our food comes from some- 
where: all can be traced back to plants: plants need water, light, and soil; cows 
and sheep eat grass and grain; pigs, chickens, turkeys also eat grain; fish eat 
water plants and small animal life in water (or fish food which is a substitute 
made from a mixture of grains and animal products); humans do not generally 
eat animals which eat other animals; plants produce grcjt food variety and we 
increase the variety by processing. 



Do a lot of cooking with children. .All of our food selection, preservat ion, prepa- 
ration, and cooking acti\ ities are based on our knowledge of changes and se- 
quences affecting foodi.tuffs. Either we want to bring about change, or we want 
to prevent it, in our food. We chew food in order to change it. We wash food in 
order to prevent change in it — or in us! There are many good sourcebooks giv- 
ing suggestions for food activities with young children, for example, Austin 
Association tor the Education of Young Children 1973, Carmichael 1969, 
Mclntyre 1975c, Ferreira 1973. If the children are older, and you are ready for 
i n t e n se sc i e nee w i t h food , see Sc iei ? ce Ex peril nents You Can Eat (Cohb \ 97 2). 
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Go back and read a^ain uhoia life skiliii in the preceding sections. Ever>' one of 
these requires an understanding of changes and relationships. Pull out some of 
these processes and list ihem, if only to give yourself a new point of view on 
some old ideas. Start with breathing, seeing, hearing, feeling, lasting, smell- 
ing, and sensing in ever>' way. 

Children can begin to learn the relation of efiergy to work and the need for rest. 
They are related. Many preschoolers have already learned that food and/or rest 
and/or air intake have some relation to their ability to play vigorously. Mostly 
they have been told, or have overheard remarks like "What did you eat for 
breakfast this morning?" or ".Maybe if I got all that sleep. 1 could run fast too." 
Children associate heavy, fast breathing with running and jumping. If they 
compare one another's panting, one another's pulse, or one another s 
heartbeat (use a stethoscope if possible) before and after jumping, they can 
begin to know that parts of their bodies besides their feet and legs a re involved. 
Another link is added to the sequence they will eventually understand. 

Children may have learned that physical exercise makes them hungry. 
Many of them seem to know that f(X)d helps them move. TV advertisers make 
sure they learn that lesson early. So, what makes a fish go? A tractor? A 
radiator? Observations of themselves, adults, and other anirnals can contrib- 
ute to the beginning of understanding of energy and activity-rest cycles in 
animals, humans, and plants. These cycles are vei*> significant to well-being 
and productivity. These experiences may even make more sense to children in 
scheduling their own rest than adult-enforced groi p rest periods or naps. 
What do people find restful? Exciting? What things happen that make people 
move fast? Child reii have many observations which are pertinent. Help them 
listen to different kinds of music. W^hat do they feel like domg — resting, or 
moving around? 

Think about mechanical, electrical, and solar energy. W^hat work do they do? 
What makes a tricycle go? A Hash light? A toothbrush? How does a saw work? 
Why does the wood get warm? Feel the w indowsill in the shadow , then feel the 
one across the room in the sun. What are the differences in them? What are the 
differences in a few drops of water placed in two plastic lids, one on each win- 
dowsill? Cover a small plant with a drinking glass and observe what happens. 
With older children, place a full jar of water on a sunny windowsill. Mark the 
waterline each day with a wax pencil, or do this with two similar jars, only 
cover one tightly. Do a variation in a graduated cylinder so older children can 
measure the water loss or replace the water loss at the end of the week, measur- 
ing the replacement water with an eyedropper. etc. 

Children can be gift to leani about healing and fixing — one link ai a time. Finding 
out why someone is sick or why a top will not work are significant environmen- 
tal problem-solving activities. "What's wrong?" is a human question to be pur- 
sued with diligent attention. Often, in these unraveling processes, we track 
sequences. The sequence of behavior we call "diagnosis" or "troubleshooting" 
is also known as scientific method. 
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104 Cycle«Tricycle*Recycle 

PERSONAL 
ECOLOGY 

The concepts of circular sequences and spherica 1 systems are complex even for 
adults. But these ideas are basic to us and science. Friedrich Froebel thought 
the child's first toy object, or **gift" in a carefully graded sequence of experi- 
ences, should be a ball. Balls, hoops, loops, wheels, tops — these all give tangi- 
ble go-around experiences. For more sophisticated children, you could intro- 
duce sequential stories, both continuous and discontinuous. A good source is 
Arm-in-Arm by Remy Charlip (1969). 

Am I suggesting the child learns toconserve the world's resources by turn- 
ing a trike upside down and spinning a wheel? Yes, it is a good analogy. This 
kind of experience may be fundamental to a later understanding. The earth is 
essentially a ci. .-cd system of materials, and life on earth will last only as long 
ar* everything stays in circulation, in balance, and in sequence. An im balanced 
cycle, a population grown too large for its food or water supply, toomuchof the 
wrong kind of garbage for time and decomposers to handle — these are like a 
flat tire or a wobbly wheel. They will not work very well or for very long. 

Most of the recycling the children learn will be from your own activities 
(Crase and Jones 1974). Since young children are generally one-thing-at-a- 
time people, the sequences and relationships of recycling may be too complex 
for full understanding. But they can begin. Everything relates; maybe you can 
provide one link. That's a start. You can certainly be aware of the potential 
power of your example — we learn so much before we remember how or when. 
Recycle everything you can. Be sure children share these activities and your 
reasons for doing them. Here are a few activities children can share: 

Do you recycle' trash? Trash sorting is a good exercise in classification of mate- 
rials for young children. What are the trash rules in your area? Why? Some 
cities recycle glass, metals, and reusable paper. A few cities even burn trash 
which cannot be economically recycled and use the energy from this process as 
a power source. If you are not so fortunate, maybe you can locate a recycling 
depot which will at least take bundled newspaper or flattened aluminum cans. 
Be sure any old aluminum utensils or "disposable" frozen food containers are 
recycled. Make sure children know, that any recycled item will be used for 
some purpose, and that reuse is worth the work you must do to recycle the 
material. If you have no out lei for recycled trash in your location, helpchildren 
do this sorting activity occasionally if only for ease of handling the trash. It is 
as meaningful as their sorting red and blue circles and squares, and it may 
make more sense later on. 

Visit places where recycling classification activities go on: trash depots, bottle 
depots, receiving rooms of Goodwill Industries or Salvation Army stores. Visit 
neighborhood cooperative goods exchanges or secondhand services. Take 
children to a household auction. If you do not have services which recycle 
clothing, household goods, furnishings, and tools, maybe families of yourcen- 
ter or neighborhood would like to start one. 
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<.4d m»fa/ im V V* U \ t Ml I r Hi K h i { < 1 1 i r i li .:M H t rui u s*. > h m i \M^m :t ^ f>i v n ijk I >. 
pwickaftn^, Ami inM-rJ^ 

I ^ iiiWm • S4 T4i.?»N *4 W > JTJt ^ A fHi; t '^^'''si f / A ' V 1 k« ^^^-^ put h i Hfci, i^''' 

mnd tm. k pwK ki*. k»r v %m ml Is 1 1 J r v n I > > t h t ; » g> i t h %i r % < ?l ^. U ^\ h I > « a nk li 
m|ts ami c ha f s , h f ^ v i r^f . tuj ^, m *v. hn:- 1 1 . i. h i idn: n I'h > .tt^'«i f ii M H i^t \h. ^ 
can licam to r kri^ j't V tn ^ Um h si r t|>i ■■■ ■ ni^K S «»■ i 1 4 ^ 1^^. >t h .-i ? -, ■ h .4 ^ 's 
tMMs kMT e*fr\thmg— ih^m as vuh^tuutes Uh' ta-iv or gift jiHKm'? 

r^rib^ TWMir «<Hii Kii:^. s^ti^rp^^ti: hu^^ vf iu hij'\r f^i^J^' t -.f urhipst.i^' 

9$m$en^ — ^^^^ i^fnjsi *''h.tM^'n \h<pppnf^. 
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Tr\ toiifuiouikts fi^r nis anj IimhI heyatui \vt4r tM'd% Children mav bt- able io 
*eO^OGv ^"^^ pbU' M raps t«jr Mimeonc s chickens or guats. ti?r example 

Mahr a nMftp^m ptL fof ^ouf garde^i, Thij» vun\iNtN ul la>t:Ts iA ^r^ss chppingi». 
* in \%tvd.s la\ertd with mm! and v^ith vcgvtabk' and Jruit wrap%. peel- 

ing*, and was^te>, a>i ucll as pet manure. th«' dumpings frum gerbil cage, 
anu an ucca^iianal eggshell. Ctiuip^j^t can bi* pik*d tn a fenced enclosure awav 
Iroin plav areas or kept in a barrel, It sKxild be kept «.uvered with a plaMie 
sheet during Hv season or m dr> weather Compost has tu '\ure " for s»everal 
months — change needs trme Older children will take great interest in this 
urganK" dc^c om posit ton part <>l the vei^et ttion c\i te It »s a ^t^xi w a> for them to 
appreciate that i>r|ranic material returns ti* t he eanh to renew \\ for new pro 
d 1 1 V i t V , com pi e t \ n g t Ik- c i rc u Ja r c % c te 

Ttmh a rtiewi^e fij^ di'amip.i\ers. Bacteria, molds, fungi, mAishnMHivv, and 
some oth*r plants are natural itwcU'rs The\ an the forms ot Ide which break 
down and use 'wastes in nuitenais oiht r torms o| life div ard Some make 
nutrients whuheniich thi" soti without harming the waterv^avs. 

f'ea-i h a re s fm t /< }f a n tma I a nJ hu man f e< e > Ma n u \x ... bow e I mo\ en^ent s , a n ima I 
dep^»sits~ b\ whatever cuhuralK appropriate leirns parents and teacbc*rs 
v\ I sh t o i a i 1 1 he m - a re a n e ssi^ n t i a I pa r t ol be a h h a nd » vi 1 1 f e *s fiKxl c \ c les The v 
^re a part of tt#od chains for deccHTipt>sers Thi*\ are an organic resource our 
soc a"t V has t>t^en slow to ackmm ledge C hild ren should learn ttiese subsiarxes 
are much m<;rv sigtnficant ti> hfe than thi.n a«"e sources of bathroom humor. 
The V - lue of manure and dead amnud mate l u Is as sod enrichment has bt^^n 
kmmn (orcenturK^s tn man\ culture^ v\ ah successful, ^kalthv patterns of In- 
tng !( pfx^perlv re^vcled manuiOx an im icasi' f<K>vi proiliKtuitv and maintain 
nam r a J ha I a \w e ^ i h\\ d r c n i. a ti a i 1 a t k a r n it h a s v a I ue 



Th*' aevt het k \ aiiAt^ of a ftarn^onuHiv r eLu torwh*p m en* '^ univ t i salh pleasing to 
humans We Itike s\ stems vihivh uv^rk smt»t^rhlv and well We f imJ jo% incalm- 
rn ss in a gos^nl malt h t>r m equilibr ium Balance is impor tant . Chiktr^n karn 
t»l balance as thin pull to a stand and start uy w aW Then esp<.'riment v^ ith 
wetizht dtstnbufcj'>n aiRj ^•(Wnp* nsaliori as tliev swa\ ba<.k and tc«lh to kefp 
St a tKhnp Natural s v st *; ms \% k t n mv^ h \ \\<^ xanu^ vs a\ 

PultutHWT IS a suhsiatxe tnit \A place and vH.it ol c<>ntr^>l f^4lut*on meam 
vubMantial imbaUrv*^ \\\ f<»ims life suffer in a p*>nuied s\ steim Because' vi 
eatUer edwatHmetliktis and piiblKn\ man* < V?^entarY i^h'ldren use litter ' 
or pi4lutit>n as catch-iiU terms for all the rn\ monmemal evds x\w\ kmw 
Certaml'* thc^ cunvnt supplKs of air, vvater uioif and land are crowdkrd wit * 
*.ub^{arxe^ sounds, and temperatures w hK h d<^ rnMi bekmg there. A I point ex! 
ij>ut m Chapter Thri:^\ there are ma.n\ hazards i f 31, children's en v uwrrKnlSi. 
S<«ne oJ tfn m are untuaturai pur iht rf b\ humans < hddrencan Wi>tn topro- 
Ux\ tbi^ ms<! Ives to s«.m>e extent In do ng si<i> ihe\ ane also karnirigabiHit poJfu- 
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ikm and halaiKC tU u- arv .t U u .4<.tuitKs uhu h frK U*** t)ti poiluiH^rj ;ind its 

H'a"v/i all cofftnu'tcta} tfipui ku J /< #» »</ ^^/^ ffnunhh , c sju t I K f t in! s and \ ci^t.'- f Vv'^n w 
tables. M'rtt tif thii'M.^ t. ^up'^v aiv ^nuvv n uuh vhvnuvaU advitd PcslK idi^s aii* ba: ANCt 
MibiHtarHc^ vvhuh pojM»n pcN?s, usualK inM.%?.s HvrhuiJcs aic vhcrnuals 
which kill wttfds and di\cuura^c unvksirahlc plani ^uiuth sh«Mild Ni;'A\ 
xnMbk cauiiuri HUh unyrhm^ uhiih Jtstrtnv jn\ ul lik\ Wo slHHiUi 

quv'^^uim ihr citctts ol anv h P4 1k1ik i vui nitfiv j ItJi m^ut hit. , c^pcuall^ 
tiK 

()h%t'rw w ith chihiun a>i\ ^nufic^ tur pa!h(t>i^'U ni Mm* unii \S A\^h 
exhaust til Mil an auloHh^ntU' t.sp^\. kjIIa if Xinuari ^x- ii w »>iiii\'fjsf and spaiut 
un the >rKn\ or ufuit r \\w bunijx r bul ktop< hiKlit n auax (rvirn ih^' ^inu\c It 
\ou havv a su'u ul x^nn vitv ni'Ji:hl"5H,<rhtKH.i lUMu*.- daik vfi(,t,k\ sUX'a><>^ ar: 
Car vou travt* the vHirvo^/ Do si^uu' i lu'nM*. afv ariv! ija-N^'^ iho an iuu T vtHi? 
no^t* or" ot's * That s prjllul bun 

U ifK' flu' k'u\ t « ( J /f< <■ « w >f!Hih u {unk i^r l( ^' >!> ni u f htfs \ u r/// u u, ////r 

itssiu'i^* t i ornpaiv' ifuN to w i[X'd lv\i\c"^^«f tffv Na!iu' ksJui <>} !i or ilHij-an inv. \ u 
an area aua\ fr<'iMi ir,itlu It p<tll\itj*;>n iv fKa^^ i\\ *.n)c at^a wdl hiui 

tiDlKcabli djllc! < rk c s 

in a < , tiikt I, ^iihhx'f} .,'1 ' tuj;> / fhi hu:ldni^.:^ -•♦r.-wM.'t i^'t ^■xi^hlhh.i sU 

Of sandpa{X;t a sjn.df Hon t»i t h<' sIi,»tk rt in) ol art uid rMuldMitj: iK',ir a husx 
slrccf. The a^.<L uMiulaS h !<? n »t ^ ai K,ut v oni[H niiui , Im'Mi '\h< an i.ari he a^NMituJ 
injt! It IS M,>f.)'t i.'il v»rK:!othv-r ^^fllvJ^arMs, ru,»i du t if? 

peo^. ^Mfvi' iMjK ihen uwr vup-. aiu! U.Ma!i!>r UNhe^. w 'j vissp)^*, of n<.iNt' tissue^ 
uev(>\<'i ^m-e/esarui vtnri:h>. vvt fe.u.h in so nunn \\ v - *}\At ic^pii\k\<n\ di-> 
east^N are an ne it(m*ti \m\ Konv aK»ui *he i.i}svaM."sarKK()?vd!fiuiis^tr\Hii:U 
ytsvK uiU't! u an jx^Vha^nrr' I K 1. jit' rnanv atufdn adU VW'kiiou alH.»tiT hnvi' 
eameer. pidrnunafv cn'iph\M.ma hr«>TH htal vislhrna ,\ru.\ vhoitiK ht<*n(.hnjs ■ 
n^>t to nR'iition dj/znu/A^ hi. aila*. fn^^ eve niHaiionx. Kluneti \ i^ion, tielaxed 
rertexes. tv/erna siun i.u. h vaiK ntKuit nva talirs , aod divuipt iorj iA nos trial 
ehild ik'^elopnu-Tn (fVuonj et al 1-^74) It s<vnvs M\tM.in ^ nu^jj^'h do vmte- 
ihm^ aNwn an p4.>lhniori, ri** (nvc^n ihi^ .<pp?opMate vonnnnc sfiniulus. 
t Here are ju>ohHiiM,3> Ux hf>olt»b!u .il ditfunhk ^^ un**Ki. d \n s-iffvn'.i! .*n\ jh41o' 
t i*>n pifoh lent ( H\ fc?,hv \ I I p > T \ c a it Hn n \ ou t a n tj^ > us a-w-; j ? • J.on 
to lEKAip «iA.t!onN and ,d pfesMJU'^ 

S-rnm^l v tii.vt • ^ti. t:t' > ^i^'j?. >i r »■? ^ ' f \ oh i * ' n ' - ; ^•■'►•i ■ r ,j t a\\ n ' S iv- \ ►k, v n 
pxdiute^ ait . Fur ^he^ ^,01^;. As a resuh ot jnuinal v'xfx'r nnerJts n vusf ek u~d 
that |:H>Uulan!ts ^ikt s\ neri^i^^tK alj\ . lhas n\hahnj|: a nn vture two pollatant- 
uill liave fi%e '.a^i sn. linies \ \k x.:\\<\ X of nihaluii^ ^vnhej one stni^U" tP<.4U£he\ 
p. yT^'^ Th?< meanv ff adults M'n<>ke \n en\ n-on'tu nts u hiv h art' alfead\ 
M ha t p^ .fcl 1 II? e*.i h\ ^t^^ a s'! e ^ ? hi' c ( wt^ b a na t, !■< ^-r ^ \ s tr? n v h w « h >-e 1 \\.\ n e 1 1 Ymc x |^ * I ■ 
t'Utant ak>m\ vw' tbi*n lu^t aiidn'v-i! 
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Xftstttnt' Mm ufr Junii^ a IflU'nn;^. su'x iNi^. (if hikifii^-upint ut liMfv, i Jnldren t un 
inns ot uiuulicd iiltt't vU!aiftlf butis \c\\ the laic 

Children can leanj iln' Jtfh'frtict' Ih-fwt cn sft'om of h^i: anJ air whu h is rhii k w ith 
MiluJ ffartti >>tftiiki\ uftii nthi'r ^HJt!t4faftrs, f u^i:and ,tfani t\-\ct t to water; tho 
u ill lca\e a i\l\ct wet hiu c kau P* an an tK* I Htciv tl but leaver bkn a "•r 
bruvv n ui \ cIIo\k ish sohtU I ilu i ui^ unU s*)lnt hh> tu [ he piobieni hiit one 
ehiklivn c an unciei^lan<l it \<>ii know peisofis \\)k» wear *iu masks, thai is a 
Ivpi' of (ilier ltH> 

'ts < hildft H h am whiit di^ \<*h ni^ ^finiN'^, f hc\ < iin dl^^if t\ ii!i:i' *niin \ pnnlticls lu; 
ni.»l Jis\i}!M\ <tf Jf,i tuj! iitsM^ht i (ff)!ph'!i -h fhjjh use of pap<.'r pt<Kh.KtH can 
pv>nule wa» .'r\va\> and the-ixx-an. as we'i! as ^kig scwei bnes. JK Ip children 
p^yui a hiet ol w.3!ci ilii<>u^>h a ^K\e Soak a Lti iii- wad <i"t t<iik't papc! in the 
v\ater ItM adavoi iwt* W»ui Ou-v^atei ihruUL'h a sieve ai'ani \ ou w ill begnilu 
si'cuhal ts happcntruMo !he oHslio' .k i an walers Tia U w ith othei kuKis oi 
pafx r 

f ju out a^ie V hikh en iiuNjx^r iiiu'r^< vUidvonipaie V\ tiat will happen l<isi\ 
« ji jars ih\ w a!v r ^ ! he w n kUjw < i\\ i\ v hildrcn a<.id a sniail anKMJn! ol mmI to 
»>ne sviafX* a plaU ' 4 ttHni s».} aps ntt<i nju* pui a vv-^id of ae\^spj|X'i niUMii>e. 
nn\ ^.ietct jienis nu<ioiie add a hltle f>ir iA all ihcsc stibst .iih.c^s inioone, and 
]i a\e one aionv' ^ otl konki hi lp » Inlihen u nK ivihei !•> ohs<'> vt.- - k»ok at and 
>?iie!t- then tions da\ IIh-sc aie the -^.inte ihifi^^s \vhieh j^io mt<j 

watif seNsa^i" s\ <>lenis V\fui.hoik* - .oidvi \*>\i fXMn inn> \i»ur tish tank ** 

.'/j'N 7M/<: < i/ K. f;"nv,;'nr i.-^j' ^. oo\*- i' N H vooai'e walk- 
nii: altHur ahtvuv* at a %hor(,hfH* w \\\\ vh'kiu^n \t>ti nuiN ha\e a ohanec to o*i-)- 
scr \»./ '>tl , nn> . fan . i Juif)k> of i:a( f>aL:c st-w .4t:e i»r loam i \ i>n\ ileter t!cnls in 
i[k k \t\ vs^tIk wnh ^hikh^ n an>und pa^kui^,' Kf! ahei a lam, \t.»iv* the od 
spilK. wafvf !UM<iH hu!^) tl)*.- vmU vuiki^es, .oid pavoliru- 'iainK)\ss ' in the 
pudvik^'v 

?near',Ht^! thcN have Ixvoriu, vjioni-K hxtxl intMjIic tai>« k . p,.ifxr, k«Kk or 
v\haTt'\eT tlK'% are lolor n^jj ihvk! tfuA do nor di^v >1 v c or kuie in \^atet C fiddren 
iafi c -^ixrinu ru wufj a u\! v.iM^on knit a piec< i^l teal indji:o bkic denuTi. 
p>s sK t^^u. r iahr rv v, re S.>ak sutra* »< u fX' p<ifx t hod *.o.;.'U' v olt>j ad^lv d htM vlo^rs, 
S-« >nH i hi.'rn u a Is .1 \ e haf n ikv^. brn, m muc au' |>4 )f^< ptas At t In^ \^ nl in^, I he 
V t nil ! « ►\ V. I v\ »s\ t I R .. vi i>v I No J dl I aires It f>aN K\;n um^aI in niarn hMnis bin 
apfx ats, \ii pTv'si fil vt.Mouv hv*.i!?h \ i^k< 

Riitdu now ?est'aic!i is un*.i<.*r \\ a^ to assess the wiNiiurn ul burntT-«v larec 
an so'Ut^ts o^ pafx'T w hit h V ^>nKonv V adtriunn \en%>v\ iIk- Im adu \eiiow iKe tn 
pa|X"i stt^^ k atiil p! H tt^ t s \nk i hdtliA it t arj atki sh-<Hild hm" ok^rs an<.l i^-atn 
abou! voloss h\ nH\ntir tfH;;r ov\f^ pauvt^ and fiioiK (dor hj; - 1 hf \ shKHjld alvj 
K- aware that tatirii.! ^iKknu!; <mk e?i ».ol<,>Ti-d pa^X't khii ht^ danger^.ais., Re- 
•M. ai V h i t hv et^ev : ol aM du lal olof ,ind i »thei adc'it u e^ tt^ c hddr en's hnxls 
has ,i,i>v'ad\ rats</d •^iUoov qoc^tions e^fX"t.ialK ni rekUioti To i\w dtaniatfe 
n7i. !i as^; n"^ hs fx ra^tr%Jtv < ofu!inon-^ nu hi 1 tit err tii >Ui:,he\ p«*ii>u d init »n 1*^71 
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there wereunc-hall niiili<m diflcrcri; ltx)d additives. You shutild watch tor rv- 
porl*> of research findings concerning additives. Meanwhile, help children 
understand additives and compiHinds and colors. 

Ex'en vvrv yoiwg children understand pu kin up titter. Children i.an be encour- 
aged tc» take two bags on their vva»ko! field irip. one iuv ircasures and one (ut 
trash. Cleanup activities oi anv suit ha\e an envii<Hunental rationale. Help 
children understand it. They should also learn the need in wash their hands 
after handUng polluted material 

S'oise rv a piAlutant "Unlike air. w^ter, and land pollutants, noisi^* is not tangi 
ble. ll isa wasie product which tKcursonlv asc\cessenerg\ in the air * (Pavoni 
et at. 1974, p. 212). Excessive nt)ise can. htiwcver. cause' hearing impairment 
and loss It can damage the ears u< humans and other anin^als. It appears to 
affcx I sleep p;nterns and KkIn prixesscs [t increases psvchological tension, 
promotes fatigue, and interferes with performaru e of mental tasks. Children 
have end^'d up un the defensi ic alxjut noise; thev mav have the idea that their 
own noisi- is a mafor st>uree u\ adult irritation Actualiv. a is not high on the 
list —compared ti> iackhaininci s o\ jet an planes Children need to know more 
about siHinds in t>rdcr Ia> laulei stand noise whieh is unwanted sound Some 
suggested activ ities ate 

• Help children make tape lecordings ut sounds i#t their own ch<M)sirig. in- 
diKH s and iHiukHJis Problems ot haekgfound noise and interference come 
up— that is giKxi Help children disctuei *.iindilu)ns necessarv to do an effec- 
tive returdiifg Help them analwe fhe cornj^ments and le\els of vari nis con- 
trir-^^tors tt) the back^n^und iKjise How dt>es<>nc find or create a quiet olace'^ 
(That should Ix: under sut vivat skills!) 

• FiKus ubst»rvations on various animal sounds Foeus on various animals* 
res^\mus tu various sounds Do thev raise their heads, turn, stav ^tlll. twitch 
ears or nos<"s, make sounds which sivm to he answering? D«> certain MHinds 
seem frigfcuening^ How do p^-ople Hsten -* How do piH)ple resp>nd to scnrnds^ 

• ErKworagc expcrmientation w ith sotinds Feci each other's thro;its while 
talking, singing homming. shtHUin^:. laughing Talk thruugh short and long 
paper rolls Make and use a megaphone Listen to and evamirK- various musi- 
cal instruments Trv to help children figure out how thev work. Beat drums; 
put paper c lips, l>t"ads. or <»{ her small oh ftvts on the drum head and beat again 
Blow up a halanjn and releas** ihe air. pulling ttn* opening into a slit, more 
tight I v. then more !<M,^t\ to varv ihc scnind. When some child learns to whistle 
is a gtKjd lime to think ahiut whistles and whisthng Make whistles: examine 
various kindsofv4.histIes to s<v how thw v\ork: listen towhistlinganimalsand 
birds. 

• Y<ju w«>uld not deliberatcK si^t up anv situation to startle a child, of 
course. But it mav happt'n that Jill slams a t>i>\ of books down cn a table and 
the sharp muse startles Joe> . You have an oppt^rtunitv to point out that hu- 
mans rraet in a certain wav to a noise thev are not expecting The whole bodv 
"jumps* —muscles tighten, breathing and heart rate in<-rease. Some noise 
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pollution is truni >Lich shar p, sudden sounds; these are the body stresses which 
^COtOGV ^^^^^^ ' ^"^^ know w hat caused x\w noise, or hear it repeatedly, it no longer 
has that effect. 

Cherpopidaium is another kind of iffxhalanar All forms ot lite are related: all 
contribute lo the balance ol the biological system of which thev are a part. If 
one kind of life outdoes the* others, it makes waves which can drown the sys- 
tem. Usually, natural pnx esses brmg things into balance again — one way or 
another. This may be w hat happens w hen children plant 385 carrot seeds in a 
one-pound plastic butter container. How many come up? How many can ilut 
amount of soW feed and support so they grow to be carrots? Planting varying 
numbers of seeds, beans, etc, and noting how many sprout, then how many 
seedlings mature, is a good population experiment for children. Observing 
how large plants, trees, and shrubs grow can be enlightening. Many seedlings 
start, but only a few trees grow in a small patch of ground. Rodent cannibalism 
IS a harsh lesson, and not advised tor voung children A large and increasing 
number of mice in a small cage will probably eat each other even though there 
is enough hxxJ available lor all. This is a dramatic example of overpopulation 
vi^ stresses. 

Older children are ardent census iakers when thev learn to count. They 
can count the number of plants or insects of a sfxvified type in a given area. 
Compare the number w ' ndelions in a square meter ol vacant lot ground to 
the number in the sand area on the north side of the schix.*! buHding. Help 
children analv/e the conditions lor growth in two areas with verv different 
ptjpulation numbers. 

Imbalance is uglv and frightening. We do not want children to be 
frightened, but vast numbers of adults who are scared could a^:vijn^plish si>me- 
thing, righting environmental disharmonv — pijilution. waste, overconsump- 
tion — IS a most notable and neglected form of child advo*:ac\ If we can tight 
this one successfulK . all of ourchildren mav still have some choico w hen they 
grow up. chv)ices can make m gt><Kl health 



Balance is ix'autifu! Wher) an ecosvsieni w haitnonious. all forms of life 
flourish An ecosystem is a communitv of living things interacting with each 
other and with their nonliving environment An ecosvsteni includes energy, 
ftKHi. living orgamsnts. and such factors as light darkness, water dryness, air. 
temperature, the swell of the land. orcurrentsof water. !t mav beanecosystem 
on or under the land, in the ixean^ or in fresh water. \\m and children share 
ofte. Yoti sometmies experience others: the park, ahe vacant lot. the downtown 
area, the suburbs, the farmer's fields, the mountains tiie deserts, the forests, 
etc 

It wouk^ be logical to assurtie thai the concept of ccosvslem. vcith all of its 
intricate pat terns and relations, would fx* a difficult one for children. It setrms 
hkely that thorough understanding of ecology (the study of ecosysiems)a nd its 



114 



methods requires maturity. However, young children, because of their own 
natural egocentrism, seem to presume the environment is there tor ihe in- 
teracting. They begin to identify the significant eco-elements earlv in their 
lives. The importance of their daily food, sleep, and aetivity routines; their 
reliance on known persons, things, and places: their attentions to small de- 
tails; and their knowledge of what is right and proper, like the sun being in the 
sky. suggest the world as they know it. These are all eculogivally significant 
categories, too. Increasing the fcKus on interrelationships is part ot the teach- 
ing job. Wc can also begin to emphasize the total concept oi ecosystem, even 
though it, too, takes a long time to develop. It is another version of what v e 
have called "a child's world." 

One ot I he best ecology leaching de\ ices is to help children recreate life 
conditions. You do this in manv w;us when you facilitaie play. What would 
happen if there was no housekeeping area in your center and vou said to the 
children. 'We want to set up a place right in this space to he like a little house' 
or apartment to play in. What w ill we neeu to put in here? ' Or. what would 
happen if you placed only a small inventor y of homemaking equipment \n a 
pile and let the children set it up and let their act i\ it ies and cum nienls suggest 
additions? Or what if the childr«;n arrived at ki ulergarien on a particular 
morning and you said, Lcxik what 1 bought >ur us u the pet store. This beauti- 
ful li/ard is called a chameleon " Then, after time for lotsot turns and investi- 
gation, questions of habitat may arise. If the v don't, vou could say, "You know 
chameleons are desert animals. We are going to have to make ours a special 
place to U\e- How can we make a desert in Ames, luwa? ' 

Or. w hat if a group of primarN children have decided to do a Han>,*'l and 
Crete I theme with puppets. First they need to fi.x the puppet theater set to 
depict a forest. What do you need for a forest^ Or, what if si>m^*one gives your 
daughter a jar full of guppies for her birihdav? How do vou set up an 
aquarium, with children, so you all understand th*^: essential *»lements and 
conditions for the fish to survive and ihri\e? Or, suppose at the day care center, 
children are playing in wet sand. This is a big castle!" Mac announces„ You 
might say, 'Yes. that's a good job.' if you want to stimulate further const nu - 
tive plannikig on Mac's part, instead of asking if he can make it bi^j^er, ask 
"Where is your castle Kxated. Mac? What kind of place is ground it?' 

If we focus on tvusvstems. on eci>logical thinking, on a world in balance, 
we will do some things different Iv. We vi ill not do all of the arranging /r>r the 
children; wc will do some of it w ith them. Even the room arrangement has 
ipany aspect st>f ecological science. You have btvn waiting a long time to get a 
piece of ca rpet i n g . N o w , ca n t he c h i 1 d re n he I p f i gu re ou t w here t o pu t i t ? C a n 
they experiment dropping blocks on the bare Hoor, ♦hen im the carpet? Can 
they tape-record tficvtwo experiences and rcsample them? 

W'e w ill place not only cars and trucks near the bitx^k area, but also small 
sets of community people, furniture, playground equipment, signs, street- 
lights, trees, grass, and other regulalor> devices of community interaction. 
You can make sets of these by gluing magazine cutouts to cardboard — 
children can help. I remember, especially with older children, their joys in 
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How do vow set up an aqucrmm, with children, so that voit all understand the essential 
eUments and conditkms for the f ish to st4r\ tve and thrive? 

recreating life scenes with miniatures — farm sets, gas stations. doH houses, 
railroad stations, and trains. Older children enjoy making dioramas, minia- 
ture scenes such as mus*eums sometimes use. 

Toddlers will not be interested in these elaborations in the name of ecol- 
ogy. But they will enjoy activities concerning things-in-their-appropriate- 
places: thin^rs-which-fit-in-a-certain-way: things-which-work: things-which- 
have-n«ri«es; etc. These are ecology activities, too. 
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If you want lo bring ecology to your center and your children, you vsill 
spend a lol of limt* with aquariums, lerrariums. plant ers, and large aninia! 
cages which recieate sumeof t he pel s' nat i \ e ct^nditions. An\ of t hese can be an 
ecosystem in and ol its<.'lf You may have the iuxurv ol raising vour geibil col- 
ony in a big, deep sjndho.x. wheie these desert creatures can tunnel and house 
themselves in burrow s and leap about with ease. Vou can buv . but also make, 
an I farms. Or tr\ an earthworm Jann. in a deep, large glass jar with i^eaw 
paper rolled inside, and the a onus in their moist earth, around the aiea in 
between, You ma\ need to laise mealwi>inis iui that chameleciii (speaking t)( 
food chains), keeping them in moist vermiculite in a glass jai . plast ie sheM bi)x, 
or sheet cake pan with lid, air holes, and light sour ce. Feed them cereal, unsug- 
ared and unculored. Be sure to guide children to think about and help plan the 
combination of elements v^hich make an\ oi these s\ stems \Kork. (Some u\ 
these suggestions are from Meisels 1975 ) 

What if the sy stems do not \\ork? 1! vou w^itei \c)ur eaclus thiee times a 
dav. ii will die If three children each water it once a da v. i*. will die. too. You 
may learn the hard way t hat some conditions are verv specif ic for living tilings. 
(I recently heard of a \'ermont teacher who guided her third graders tu watch 
the newspapers tor reports fit the weather in Phtxmix. Arizona. When it rained 
in PhtKmix, the Vermont children watered their cactus i If a plant or animal 
dies, we want to think about uhv. We want to help children learn from this 
experience and correct the c<3nditions. if the conditions had anvthing to do 
with the death. Then tr\ ajiain. That would be impi)t lant to tfie children, Ux). 
Growth is based on havin^i another opportunitv , 
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ii4 Virginia Lee Fisher has given us some ideas about ecology awareness, 

^OtOGY trspccially on the playground. 

First — loi4: at the play yard as an eailo^icah'ttvirowna XVhutdtH's that tnean? In 
an ecological system elements are interdependent, relate to and i^row with each 
other. How does that relate to children and a play area? The people (children and 
adults), f^rvwing things, materials and objects arc the elements. lntcrdep<.'nderK e. 
for example. \ix)u!d incli*de the tree that provides thade for the people and the 
people who see that the tree receives water for f^rowth : the need to dig in the ground 
and the need of seeds to he planted in well loosened soil; or the preference to 
walkon ^rass instead of mud and simple core of^rass to keep it alive, Relat ingu«</ 
interacting cotdd include bruising a toe when a rock is dropped (plus learning 
about gravity and weight): watching a small had hecome a yellow flower (and 
learning abimt time and waiting}; hearing the sound i)fwind in the pine trees; 
f^^W'^^. planting a seed-^-then finally eating a radish; finding an earthworm, 
watch'.ng it wiggle and even finding it stops wiggling forever if it is left on a hot 
sidewalk; feeling the coldness of Water and discovering the shape on which it is 
poured, and how it acts to change the shape of sand and sod {Carson 19651, Relat- 
ing c^m J interacting can incltide ignoring a;td destroying as well us caring and 
enjoying. 

Caring <if/J enjoying begin with knowing all elements of the ecological system. If 
the "ecology" ts the play yard, then we tnust know the plants, materials and 
objects — their pijtentiais and their purpose— jttst as we know the children. Adults 
are responsible f(jr (trganizini^ the ecolt>gy so that chtUreti can be active and pur- 
sue thetr interests: so thev can identtfv, use and help care for the eletJtents in their 
envirotmtent as part ot the pla\ txptcal of children of a particular age. (Fisher, n.d.j 
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I began with the purpose of making us all more aware of the science around us 
and presenting ways in which teachers can guide science experiences in order 
to enhance children's learning. I have emphasized not only the nature of sci- 
ence, but also the science of nature. I have suggested concentration on experi- 
ence wiih natural materials, many forms of life and their sustenance, and en- 
vironmental dynamics. Young children, because of iheir natures, are signifi- 
cant activists in the education and learning processes which are also the pro- 
cesses of scieniifk method. Early childhood education is based on the science 
of human development. Since science forms a basis for this educational ap- 
proach, and since development as we know it provides the rationale, science 
experiences of many kinds make congenial curriculum. 

Children are important. Teachers are important. Science is important. 
The content of the science curriculum for early childhood centers and homes 
should be based on individual children themselves. The personal ecology of 
each child is the basic science from which all other science understandings 
grow. From each child's science with her or his environment will come the 
experiences which can accumulate as survival skills and as environmental 
awareness and responsibility. 

I have discussed some teaching techniques or methods which can sponsor 
the processes of growth, development, and science learning all at the same 
time. Because science planning is often an area of curriculum that teachers 
bemoan, I suggest upending old practices in the name of new science for new 
children. There are ideas for you to change it, switch it around, do it dif- 
ferently, refresh it— or tr\' it. The results for children, and potent iallv for your- 
self as well, will be worth the effort. Adults seem to be able to drop outmoded 
proprieties by the wayside and can also find ways to expand experience and 
knowledge, therefore comfort, as teachers. That way. 'doing what is comfort- 
able" for the teacher does not become a limiuition on the growth of children's 
minds and bodies. 

I have presented some community resource ideas and printed references 
and have also urged you to think about using many years of recorded scientific 
investigation, folklore, and the commonsense conclusions from the experi- 
ences of generations of mature, intelligent human beingi all over the world 
and in many, many cultures, as a composite science. Let's draw on all of these 
forcontemporar\' science experiences for children. Science is lore that is true, 
that is repeatable and reliable and reasonable, that works. Early childhood 
science can make the bonds between natural and vicarious experiences, too; 
between periwinkles and pictures, robins and records, bugs and books, sand- 
hills and stories. Science can bring many kinds of experiences together. 

Science experiences can add momentum to our goal of helping children 
understand, enjoy, and cope with their lives and their environments in the 
present and in the future. Science demonstrates the survival value and biolog- 
ical necessity of balance, ^larmony. interdependence, and cooperation among 
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all the living inhabitants ol the earth, both plant and aninial — inckiding liu- '•^^ 
man. Perhaps it human beings begin tt) learn this while thev aie vei v voung. together^ 
they will find that happiness, pruduetive liiltillnienl , e<^nirurt. aiui survival aiv 
not mutually e.xclusive. 

Scienee is a \va> ol doing things and sul\ ing problems. It is a st> le whii li 
leads a person lo wonder, to seek. tc> diseo\e! , to know, and then to wonder 
anew. It is a style in whieh good feelings ol »ov, e\ei lenient , and beaut >' aeeom- 
pany these aetive interaetions with one's world. Not only ehildren but adults 
can experience science. It is a ua\ ol life. 



121 



APPENDIX 



122 



ERIC 



ScNfM Common Poisonotis Rants* 



N<j*ever>" poisom>us pUni is included in ihis ^hai! Ix-caUN^- ilv lisi is ^]riip]"v u*; loriii 
There arc al least 700 ^pcciCMot plants in T^K' \. mwd St jK-n ^rid C jiiaJa ih^i air krxAirj 
to have cau^d death or i)lrrt.'» 



Toxic Psui 



Sy mpiomsiaiHi Comment 



House PUm$ 



lh:<.Ml >.-'>^«.tk* si,'-'niii sr.^i jfiJ -^liai : b^'-i 
*. ' ). ui'vk'jir)> kiJ.'wv Ujni.j>!i' Otn.- '.*r 

J vi Li I ! ^ 



Dfctrfleiib»*c.h.»a 
Miitnhcanc! 

Sixmc philodit-ntji 



All pj:l> 



-fH^'th rii-i\ N.-i.<>m!L' unjjjU-ihii:jbi.L- 
I r h h,iv ■ «L L u f T I'd li^ he n t i v^tu^N ^ l 
'"iji-. k '.J '-on^'Uf .iff svsicilcJ jnd hiixik 
uir pji>*sj^*f Ik/- thru J I Sap hifUi iii^i 
h'riK.j^ t> <»-sptv nH-v h^nK i»»i»|H-n 



j>rerator% hranr 



J : r ii *(; iiiv ci;rrat M 'ii p^i aK 
ciuui^'h U> kill .i\.irAt 



Flower CffHtrdcn FtAnI* 



•Adapted ^rurn 4 Sc*v^ I.<K/k a:t Pu»simv>u* Pt^ni*- ' f'untus, "^ufi'ty ifwvu; i«f , Natiorul Sjitctv C oun 

HuffTMin R<?3«.»urct*'*. Division PhvivK*i! Hralth, P;;ijM.truiiis Plants iof«pmW(J h\ Cjuv L 
Hiirt man. M D : *nd au?hoi \ i!i<mrcf^» The hTik»rm*4tt*.wi turM^imt'd this i bar 1 hjishn't?^ tumpilK-d 
(rum wufie-h hfhrvcd la b<' rch-abl*' *knij a, fvpft-st^m ihe Hf sj ».u! ient **p.rn<>f» «.m iK- s.;>6k*^^ 

12 i 



Plant 

Autunm crocus 
Columbukc 

hean) 

Fuur o'clock 
Hyacimh. 

Foxglove 



Ins 



Jooquil 

Larkjfcpur. 
<ic)ph»niuni 



L«Jv -ol-t^vt* ViiUt v 



Toxic Fart 

A)! pjirt% 



Bufh> 



AJi pans, 



I ntic* r^ruund 

Bulbs 
Ail p^ms 

vsHjnj; pl^j^? ,U'«jvi 



All pans 



lie 



Symptems and Comment 

Burning p*in.i ui riKKJih. gj>lruintcMi- 
poJv/rH'ti bv cjhng tT< ci n 

uhcn eaten r\i'n ifi smaJJ arriMunts 
Mj\ be lataJ 

One fj th«r M>urccs o< the dju^ 
lalis May cau-xr <iangcrfou.si> irrejiu- 
iar hcaitbcal. dii2<"sli\c upset, \omJi- 
irsg, diarrhea, abdominal paan, severe* 
headache Uvnipr*. and menlii:! nntu- 
vjon Ci.wtvulsKms and de^^ith jr. 

Scii'U" dij!e>ii\e i/Vp^^t i tium rru^derjiL- 

(^rrniMiji: and diuu hej JuKf vau>cs 
hi.stct > i»n ItpN and mourh 



V^jinHirskT and dufihej lieniblin^ 

Mav Ih- Ifai-il Burnirj^r si"nsani>nof 

pUAsur*' \%L\*k pulse, *.<MUijlsjiinN, 

\n in<H.ierjktf armHifil-> cafi vaust- ir 
rt>'ul„.' Uiaifbr.it. di^c^UVf upMt. 
vwtriitjn^v Jfui rnenlj] *onUiN»on 
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NjLcutijna. vi d J 
and cult tvafed 



Li 



\i 1 vous rnptonis Pu»stjm>u> i?i Ic 
[hai an^uliI}t^ ccin be <;hiai:r>ed hfin\ 
I nicest a i*i urt* d srrkAing < »r c hev* 
iMjt! lubjcLO ffum t<>lia^e held 
ju'f'jv n fohai t (> or trum tofia^e <*1 gaf 
den vatieu Ulowerjng tubavcooi 
nii kUianaK 
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Pimpcroel 
Pinks 

Snow on the 
ooountain 



Spider Ii!v 

Star d Bcthichem 

Sweet pea 

TuJip 



Toxic Part 

All pans 

Seeds 

Ail pans. 
c#F»eLially leavr^. 
sap. honey m.ade 
from nectar 

BuJbs 

Bulbs 

Seeds 

Bulbs 



Symptoxm and Comment 



Poisonous. 



P'Mi>onous 



Severe irriiiiti-on ut mouth, vomit mg 
und diarrhea. dcrmi»iiU>. bltndness. 



Poisonous 

Vomiting and nervous excitement. 

Paralysis, weak pulse, shallow 
breaihijig. convulsions. 

Vomiting, diarrhea, central nervous 
*.Ni»lem depression 



Vegetable Garden P'juits 

Eggplart All parts except truii 



Potato 



Vine% sprouts {green 
parti). *>f>o»led tubers 



Rhubarb 



Lcat bUd«' 



Sweet potato 



Tomato 



Leaves and stfiriN 



Le-a V es 



Fcitr flushing. dr> mouth, dilatation 
ol pupiK 

Death has occured Irom eatmg green 
parts. To prevent poisonmg from 
sunburned tubers, green spots should 
be removed before cooking Discard 
spotted potatoes Vomjiing and 
diarrhea, headache, shock, circulatory 
and respiratory depression 

Several deaths from eating law or 
cooked leaves. Abdominal pains, vom- 
iting and diarrhea, burning of mouth, 
ulcers of rrwjuth an'^ esophagus, and 
^.onvuKjons a few hours after inges- 
tion Without treatment, death or 
permanent kidnev damage may oc- 
cur 

Vomiting, diarrhea, cvanosis. labored 
respiration, convulsions 

Ht-molysis. apathy, drowsiness, sali- 
valion. labored respiration, paralysis. 
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PUnt 

Ornamental Plants 

Ainar>llt^ 



Toxic Part 



Symptoms £vnd Comment 
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Atrupa bcrUadonna 

poinciana 
Boy. 

Ca mc rd ( red > 



Caralin^i jessamine 



Common pnvvt 



Christ ma •» rose 



Cone tlo\%cr 



Croun <>t ih<>{ 



bla.ck bi'iricN 



Daphne 



Gulden iL hatn 
Uaburnu ml 



Lea\c>, twigs. 
Crcvn hcrno 



All pai l>. fspc-Lial!\ 
t]ov*er>, lea\t'> 



Black or blue ua\ 
v(.»aleci tH'rnt"H, ie»tve> 



All pa s, e!>}X-v lallv 
i^K-rne^ .».uinrn<.nil% 
tvd hut «jther vo)^»r^ iii 
\ au«»us \pev K'sJ hark 



Hvtnr^- K a\<. 



Sethis p. kJs ji< (U i, r 



Fever, rapid heart beal, dJaliui) iA 
pupils. >l^in flu>hed, hot and dv\ 
Three berries wcr<- lata! lo one child, 

V'omitinji: diarrhea. d:zzint*s!>. 
dro\4Mnc>s. 

\ unuiiny diarrhea, con\ uImoit!* 

Fatal Alleets Iun^>. kidricvs, heart, 
and rwrvvKj;* sVNUm. 

V't*mjting .ind diarrhea. earivuNjun>«. 
Poi Mjned c h 1 Id rcn u hi> >uc ked nee tar 
Irum tlouer^ Mav caux,- deprcNMon 
followed bv death through respiralorv 
loj'ure Hone\ from nectar aiNo 
lh<>ug.ht to have cau->;d three deaths 

Cau>e> ^a>trie irntalion uud \ojnjt- 
ini;. diarrhea, headache, shock, circu- 
lators and re^plIatu^v depre•»^ion 

\ t>niiting. diarrhea, cenlral MeIA^>u^ 
^\ stem depit">»sion 

Ahdoniir:;!il panj, )fK(«»i dina' him , veil' 
liiii f5crvi/4js >vslem NvrnpUtms 

SwfMirtLr <»! toft^'LK'. nn,i,Ui and 
ihioat . M»finnng and Jtarrhi-a 

\ ft V I'HM rje*' van catise hur nin^ <ri 
ul,et-jt'on HI d^J,ie^tIve tra^t. Ahdorrn- 
rial patf>. xonnnn^ hlm^d^ dianl^'a. 
ueaknesN. von\ ulsmnv r)eath tarj le- 

mj!} 

r.^t^ilenient, vivarrhea. ddhcult 
hfeathing, and cventualU conia 
Death can result 

F,Kt t ferric nt nUesUnal in iJatn»n nc 
\cu- nau^K j \\i\h vojn ul-.iofis and 
vtirnj Ma\ ta?al 
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Toxic Part 



Symptoms and Comment 



Heath faniUy 
(laun^« 
rhododradrun . 
azaieas) 



Jasmine 



Lantana 



AH piart5 



Mominj^ glL»r> 



Oltrar.dcT 



Berries 



t nripc grccniNh-hluc or 
blavk bcrric?» 



All pan>> cspttvialls 
lfa\e>. branches, ncvtar 



Scoti h brtitjni 



c \^ns<rs salivation, naubca. vuuiiliag. 
anorexia, wcaincbs. difficuli or la- 
bored re^^Diraiiun. ataxia, and depres- 
sion "Tea * made from ivwo oumrei oi 
lea\cs produced human poi!»onjng. 
May be laial. 

Fatal Digestive disturbance and ncr- 
vouN r»vmptoms. 

Can be lethal to children through 
muvc ular vweaknebs and circuialorv 
collapse. Le^s ^vere cases experience 
gastrumtestinal irritation, vomiting, 
and diarrhea. 

Nausea, hallucinations, psychotic 
reaction 

l:\tremely poisonous. Afiects he^'.n 
and digestive system. Vomiting, ab- 
dominal pain, dizzine^ts. slov% and ir- 
regular heartbeat, dilation of pupils, 
bloody diarrhea, respiratory 
paraKris. Has caused death, even 
from meat roasted on its branches. A 
fevi lea\es can kill a human bcmg. 

Weak pulst:. mtestmal paral>Ms. 
weakness, low bitxxi pressure 



Spanish bavunel 
Virginia creeper 

Water litv 
Wisteria 



Rot jl s 
Berries 

All parts 
St-eds. pinJs 



Poisonous. 

Vomiting ar»d diarrhea Tvwo deaths 
have been repoited 

Death reported in animils. 

-'mw or two seeds ma\ cause mild to 
severe gastrointestinal disturbances 
requiring hospitalization Severe 
vornittiig and diarrhea, collapse 
Howe>er, Vkith treatment recovery 
occurs in 24 hours. No fatalities 
recorded . 



Yew 



All parts, especially 
berries, needles, bark, 
seeds 



127 



lngestit>n of English or Japanese yew 
foliage may cause sudden death as al* 
kaloid weakens and eventually stops 
heart. Vomiting and diarrhea, dilated 
pupils, muscular weakness, coma, 
convulsions. Small amounts may 
cause trembling and difficulty in 
breathing. 



Plant 

Trees and Shrubs 

Appk. rrabappl<* 

Apricot 

Avocado 
Black locust 



Toxic Pari 



Buckthorn 
Cashew 

Chuiabcrrv tri*t* 



Jatropha < purge nui 
curcjs f'K'an, prrv|»;f iDa 
ps vchic nut I 



Mango 



K. erne i s 



LrjNcs 



Sprouls, nuts. Icjvcs 

Hi^WlT s 



I. L Miles, hen K s 
fiusk u\' nui 



.\\\ parts «'{.'«ii.L-p| I ipc 
hel I U"s j;id floufi '*?. 



1 va^ rs, huds. 



ScrJs. < M i 



f t lut skin I rvc sjp, 



Symptoms and Comment 



Rapid respiration, grc»ping. (.unsu!- 
sion-.. curna Jl ejtcn ni Ijr^e qujn- 
tHv ean cjum,' Jcjlh One man died 
jlter ejtiny a cuptul 

Rjpid respirjtion. gjsping, L(jn\ul- 
sions coma 

Death reported in jnimaK 

Digesti\e upwt, vorniiing. ucjkncss, 
depression have i^cconcd from inges- 
tion iA the viJt bark Seeds may ais4J 
bi- tnxjc to children 

Digestive iipsct and nervous 
svrnptoms (confusion, etc ), muwular 
tuitthing. \*eaknc'!i>. mcourdinjiiun, 
diljiiun ot pupils, \omitjng and 
dijrrhcj, central ncr\i>us system de- 
pression Hjs killed children 

Severe durrhej 

Irritjnt oil VMtheiiek.t like p<Ms<jn ojk 
ur i\\ 

N^usej, vomiting, eXLiu-nK'ni or dc 
pr-.'ssion, svmploms of sutftKiilion d 
t aien in qujniitv Lons of ide lochil- 
dren hjs F>eeti reported 

Rapid respnjtion, gasping, ci^nv ul- 
Muns, conij Childr'^n tuvt heen 
poiMJMcd hv ejting t<x>ls or using 
pi:hv slen»s js bluwguns. fk-ri ies jre 
the least Ioxk pjit hut mjv cauM* 
njurci A Uk* rnjnv jre ejten r ju 

\jusej. vofnitiii|i''. dtafrhe;j, gjsping, 
rjpid hrciithsng 

\ju»>t'j, vioitnl vomiting j|)duniinjl 
pjin Ihiee seeds i jusrd severe 
svmptoms in ituc pcrstm Hov^cver. in 
others js tnanv js h!tv seeds hjve re 
sillied m relativelv rmld svmptoms 

Viuiining jnd durihea skin iriitj- 

tUHl 
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Plant 

APPENDiX 



Mock urangc 
Pencil nctr 



tjrniiv ) 



Toxic Part 

Fruil 

Ail part^ 



\'A parts (except i]c>h\ 
M:lk\ >ap 



All pari". 



Wild bla*. k chci rv . Leaves, ptis i\Mi;s bar k. 

t.K*>kfC hemes tultivalcJ seids 

th«.Trv 



oleander the nuII All parts, espek^jalK 
irvcf kernels ut the Iniil 



Symptoms and Comment 

Pvusunuus. 

Hallucnuit JOHN ahiitiininai pain, 
llushmi! . Jr^ mouth. druusiries>, 
>lupui 

Ealin;j lart^e quarUities ul anv lau 
pari. iMciiidirig acurns. ina\ tauNe 
sK>\\ damage t*j kidnc\s Ui.>ue\cr, a 
tew aLorns piobabK ha\e lillle eHccl. 

\ <*Miitjn>i and diarrhea, gaNpin^;, 
V tjnia 

Skin irrilatiun. blindness \t)rniling 
and diarrhea . 

Puisonuus 



Poivjinng and death ha\e<VLU!red in 
chudren whu alt- lar^e aniount> 
hemes without removing stonfs. Pits 
ui seeds, loliage. and bark iuntain 
lies (piussie aeid ur c\ariidc) 

mg. <im\ ulsiuns 

In Oahu. {Hawaii, sjiill rated as most 
IrequeDt Mjurce o( s<,'riousur lethal 
p*)is*^rnng in humans. One ur iwt^ 
Imits ma\ be lalal. S\inptunis similar 
tu tatai digitalis piMsiining 



Plants In Wooded Areas 

Bancb<rrr% (doll s-e\es) 



Red or white berries. 
ro»vts, Idliage 



Jack in thf -pulpit . skunk All par t s. espe*. uilK 
cabbage umls 



Marsh mangold 



All parts, cNpcciallv 
seeds, rootN 



Acute siornaeh crattips. hradache 
vomiting, dizziness, delirium. Fatal. 

Contains small nccdlclike crystals ol 
calcium oxaUtc that cause burning 
sensation and severe irrit.ition in mu- 
tous membranes ol, mouth, throat, 
and tongue: throat swelling and inad- 
equate ventilation may be fatal; inr- 
\er. \omiting and diarrhea. In some 
cases, there is loss ot voice. The sviol- 
len. immobile tongue inay intcHere 
with swallowing and breathing. 

Burning sensation of mouth and skin, 
vomiting, convulsions, 



Plant 

JMayapple (mandrake) 



Moonsicred 



Mushrooms i some 
varieties) 



Poison ivy 

Poison oak 

Poison sumac 

Water hemlock 
(cowbane. snakeroot ) 



Plants in Fields 

Burning bush 

Buttercup 



Com 



Death camas 



Flax (linseed) 



Indian tobacco 



Toxic Part 

Roots, foliage, unripe 
fruit 



Berries 



All part% 



Ail parts 

All parts 
All parts 

All parts, especially 
roots, \oong foliage 



Leaves 

Ail parts, espcciallx 
IcJ V cs 



f'oli, 



Bulbs 



All pal Is. t spvMalK 
si'cJs 



All parts 



Symptoms and Comment 

Large doses may cause gastroenteritis 
and xomiting. Ripe fruit is least 
toxic part and has been eaten bv 
children — occasionallv bowel cathar* 
Sis results. 

Blue-purple color, resembling wild 
grapes. May be fatal. 

Abdominal cramps, thirst, lacrima- 
tion, salivation, labored breathing, 
xornitmg and diarrhea, coma, convul- 
sions. 

Irritation to skin; fatalities have re- 
sulted from eating leaves. 

Irritation to skin 

Irritation to skin. 

Salivation, tremors, delirium, violent 
convulsions, vomiting, diarrhea, re- 
spiratory depression One mouthful of 
root may kill an aduJt. Many persons, 
especially children, have died after 
eating this plant. Roots are mistaken 
for wild parsnip or artichoke. 



Poisonous 

Sex ere vomiting, diarrhea, muscular 
Weakness, weak pulse, respiratory 
paral\sis. convulsions. Irritant juices 
rnav injure the digestive s\stem. 

Salivation, prostration, depressed 
heart action, hallucinations, 
headache, vomiting, and diarrhea 

Depression, digestive upset, abd* mi- 
nal pam. vo?niiing, diarrher.. ratal 
One case ai poisoning from fhjwcr re- 
ported 

Rapid respiration, gasping, convul- 
sHjMs. conia 

Vomiting, weakness, stupor, contrac 
lion of pupils, corna 
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Toxic Part 



Symptoms and Commeiit 



Jimsonweed (thomapple) All parts, especially 
seeds and leaves 



Lupine 
Marijuana 

Milkw-cd 
Mustard 



Foliage and seeds 



All parts, cspecialK 
res in 



Sap 

All parts, especially 
routs 



Thirst, hyperirritabilit y of nervous 
system, disturbed vision, pupillan di- 
lation, dry mouth, flushing, halluci- 
nations, headache, nausea, high blood 
press,;re. delirium. Four to five grams 
o! crue'e leaf or seed approximates 
fatal dosf for a child. Poisonings have 
occurred from sucking neciar from 
tube of 1 lower or eating fruits contain- 
ing poisonous i^eds. 

Labored breathing, depression, 
trembling, convulsions. 

Euphoria, increased sensitivity to 
stimulation, hallucinations, confu- 
sion, coma. 

Poisonous. 

\'omiting. diarrhea. Kidney damage. 



Nightshades. European All parts. L-spcciaIl\ 
bittersv\eet. horse nettle unripe berrv 



Poison hemlock 



All pans, especialK 
rojts. foliage, seeds 



Poke weed ( pigeon bcrrv ) Roots, berries, foliage 



Children have been poisoned by in- 
gesting a moderate amount of unripe 
berries. Digestive upM:t. siupefication 
and loss of sensation, fever, rapid 
heartbeat, dilation of pupils, dry 
mouth, flushing. Death due to 
paralysis can occur. Ripe berries, 
however, are much less toxic. 

Root resembles wild carrot. Seeds 
have been mistaken for anise. Causes 
gradual weakening of muscular 
power and death from paralysis of 
lungs. Vomiting, diarrhea, convul- 
sions. 

Buming sensation in mouth and 
(hroat, digestive upset and cramps. 
Seeds thought to have caused one 
human fatalitv. 



Tansv 



Tobacco 



Leaves and flower 
heads 

All parts 



Rapid and weak pulse, vomiting, con- 
vulsions. 

Vomiting, diarrhea, slow pulse, dizzi- 
ness, collapse, respiratory failure. 
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Plant 



Toxic Part 



Symptoms and Comment 
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Christmas Plants 
HoIIv 



Jerusalt: m cherrv 



Mistletoe 



Berries 



All parlj*. t-spccialiy 
unripe fruit, leaves, 
flow ers 



Berries 



Poinsett t a 



lowers, sap 



No cases reported in North America, 
but thought that large quantities mav 
cause digestive upset, vomiting, 
diarrhea, and central nervous system 
depression. 

No cas^rs reFK>rted. but thought to 
cause vomiting and diarrhea, convul- 
sions, respiratory and centra! nervous 
system depression. 

Can cause acute stomach and intesti- 
nal irritation, vomiting and diarrhea, 
cardiovascular collapse. Cattle have 
been killed by eating wild mistletoe. 
People have died from "tea" of ber- 
ries. Both children and adults have 
died from eating berries. 

Can be irritating to mouth and 
stomach, sometimes causing vomiting 
and naurea» collapse, but usually 
produces no ill effects. Controversial. 
One death reported in 1919. 



For further information consult: 

Hionari Poisoning from Native and Ctihivated Plants, by James Hardin and James 
Arena. rev,cxp.cd. Durham. N.C.- Duke University Press, 1973, 

Puisotiofis Plants oj the United States and Canada, by John M. Kingsburv. 3rd cd. En- 
giewtkidClifis. N.J.: Prentice-Hall. 1964, 
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